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Dr. Cevdet Emin EKINCI
ISS2019 Dluzenleme Kurulu Baskani
NWSA Akademik Dergiler Genel Yayin Ydnetmeni
Firat Universitesi Ofretim Uyesi

Sempozyumlar uzman kisilerin bilimi ve toplumu yakindan
ilgilendiren temel konu, sorun ya da olaylar hakkindaki arastirmalarin
yer aldidi akademik bulusma platformlaridir. Bu platformlarin temel
amaci bilgiyi ve bilimi paylasarak yayginlastirmaktir. Bu baglamda,
NWSA Akademik Dergiler olarak dordiinclisiini diizenlenen Bilim Senligi:
Bilimde Yeni Ufuklar sempozyumunda 8 farkli ilkeden 48 farkl:
yiksekodgretim kurumlarinin yani sira mesleki kurum ve kuruluslarla
birlikte olmanin gururunu yasadik. Farkli bilim dallarinda tiretilen,
gelistirilen c¢alismalarin evrensel Dbilimle paylasma sorumluludu ve
gururu icerisindeyiz. Bu vesile ile ISS2019 Bilim Festivali: Bilimde
Yeni Ufuklar’a tebli§ ve poster bildiri sunan butun taraflara sonsuz
sikranlarimi sunarim.

NWSA Ailesi bilimi sevgi yumadi olarak gdrmektedir. Sevginin
paylasildikca c¢ogalmasi-bliyimesi gibi, biliminde paylasildikc¢a daha da
gelisecedine inanmaktadir. Farkli bilim dallarini bir araya getirerek,
bilim dallari arasinda, ortak projeler, ortak arastirma alanlari
olusturmak, tanismak, fikir ve gOriis birlidine sahip olmaktir.

ISS2019 Bilim Senligi’ne yaklasik 205 akademik g¢alisma basvurusu
yapilmistir. Dizenleme ve Bilim Kurulunun incelemesi sonucu bu
calismalardan 147 tanesinin s6zl1lii sunum olarak vyer almasi uygun
gorilmistiir. Bu sempozyum kapsaminda sunulan c¢alismalarin bir kismi
“ISS2019 Abstract Book”ta, bir kismi “ISS2019 Prceeding Book”ta, bir
kismi da NWSA Akademik Dergilerde vyayinlanmasi planlanmistir. Bu
kitapta 28 makalenin tam metinleri yer almakta olup makaleler bilim
kurulu incelemesinden geg¢irilmistir.

Sempozyumun gerceklestirilmesinde her tirlti O6zveriyi gdsteren
Dizenleme Kurulu, Bilim Kurulu iyelerine ve Yunus Emre Enstitiisii’ne

tesekklirlerimi sunuyorum. 1552019 Bilim Sempozyumu Bildiriler
Kitabinin (Proceeding Book) evrensel bilime yararli olmasini
diliyorum.

5. Bilim Senliginde tekrar goriismek ve bildiklerimizi 1ilgili
taraflarla paylasmak dilegiyle..
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BETON ZIRHLAMA TEKNIKLERI

oz

Bu c¢alismada beton zirh teknikleri incelenmistir. Betonda
zirhlama, genel olarak, betonun kimyasal, biyolojik, radyolojik ve
manyetik zararli etkileri absorbe etmek veya geri yansitmak amaciyla
gerceklestirilir. Beton zirhlamada farkli yontem ve teknikler wvardir.
Bunlar kaplamali zirhlama, bariyerli zirhlama ve yodun kesit elemanli
zirhlamadir. En etkili, ekonomik wve sirdirilebilir =zirhlama yodun

kesit elemanlzi zirhlamadir. YoJun kesit elemanl: zirhlama da
genellikle yogun beton tercih edilmektedir. Ayrica bu teknik
genellikle saglik, egitim, yOnetim, ticaret, savunma ve siginma

binalarinda wuygulanir. Bu c¢alismada literatiir taramasi yapilmistir.
Mevcut bilgi wve bulgular dederlendirilmis, etkili ve verimli zirhlama
icin rasyonel &dneriler sunulmustur.
Anahtar Kelimeler: Beton, Zirhlama, Yodun ve AJir Beton,
Radyasyon, Beton Zirhlama Teknikleri

CONCRETE ARMORING TECHNIQUES

ABSTRACT

In this study, concrete armoring techniques were investigated.
Armoring in concrete 1s generally carried out to absorb or reflect
back chemical, Dbiological, radiological and magnetic detrimental
effects of concrete. There are different methods and techniques in
concrete armor. These are coated armor, barrier armor and armor with
dense section elements. The most effective, economical and sustainable
armor 1is armor with dense section elements. Dense concrete 1is
generally preferred in armor with dense section elements. In addition,
this technique is generally applied in health, education,
administration, trade, defense and asylum buildings. In this study, a
literature review has been made. The available information and
findings have Dbeen evaluated, and rational recommendations for
effective and efficient armoring have been presented.

Keywords: Concrete, Armoring, Dense and Heavy Concrete,

Radiation, Concrete Armoring Techniques
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1. GIRiS (INTRODUCTION)

Canli hayatina degisik diizey ve sekillerde olumsuz etkileri olan
Kimyasal, Biyolojik, Radyolojik ve Nikleer (KBRN) olumsuz etkileri
azaltmak, absorbe etmek, geri yansitmak, bertaraf etmek veya baska
ortamlara gecisini engellemek amaciyla binanin kabuk yapil
elemanlarinda yapilan koruyucu uygulamalara zirhlamasi denilmektedir.
Gercek Dbeton zirhlamasi 1ise beton kesitin yoJunludgunu artirici
uygulamalara beton zirhlamasi denir. Ayrica kesit {dzerinde vyapilan
kaplama ve bariyer uygulamalari da beton zirhlamadir. Zirhlamada temel
ama¢ KBRN etkilerini kaynadinda absorde etmek, siddetini diisltirmek,
yayllmasini engellemek ve/veya geri yansitmak amaciyla yapilmaktadir.
Hi¢ slphesiz en etkili, ekonomik ve sltrdirlilebilir zirhlama tehdidin
canliya ulasmadan kaynadinda engellenmesidir. Zirhlama denildiginde
genelde canli hayatini tehdit eden radyasyonun zararli etkilerine
karsi alinan Oonlemler dizisi olarak algilanmaktadir. Oysa canlilar
Kimyasal, Biyolojik, Radyolojik ve Niukleer (KBRN) tehditlerle sirekli
karsi karsiyadir. Bu nedenle bir mekanin veya ortamin sadece
radyasyona karsi =zirhlanmasi yeterli olmayabilir. Tombakoglu’na gore
(2015), kanser tedavisinde kullanilan radyolojik tekniklerin gelismesi
ve cihazlarin degisimi ve yiksek enerjili radyasyon demetlerinin
tedavi amacli kullanimai, bu tesislerin zirhlanmasinda ve bu
tesislerden kaynakli c¢alisanlar 1le halkin alacagi dozun kabul
edilinilebilir seviyede sinirlandirilmasinda diizenlemeler yapilmasini
gerektirmektedir [1]. Beton; c¢imento, agrega, su ve gerektiginde katka
maddelerinin belirli oranlarda homojen olarak karistirilmasi ile elde
edilen, kompozit bir yapi malzemesidir. Yapilar, hizmet ettidi silire
boyunca ig¢ten ve distan bircok etkiye maruz kalmaktadir. Beton da
servis Oomri boyunca dis ve 1i¢ etkiler karsisinda, fiziksel etkiler
(asinma, erozyon, kavitasyon, donma-¢ozliilme, yiksek sicaklik gibi),
kimyasal etkiler (siilfat, asit, alkali, karbonat, gibi) wve biyolojik
etkilere maruz kalmakta ve bozulmakta hatta deformasyona
ugrayabilmektedir [2 ve 3]. Bu tiir etkilere karsi en ideal beton tird
yiksek yodun veya agir beton olarak gdrinmektedir. Yiksek yodunluklu
betonlarin 6zellikleri Tablo 1’de, normal betonlarin dayanim siniflari
Tablo 2’de verilmistir.

Tablo 1. Yiksek yogunluklu betonun 6zellikleri [4]
(Table 1. Properties of high density concrete)

Agirliga . .
L Gore Agrgga Bl?}m H%Flm Betonun Yodunlugu
Agrega Tipi Sabit Su Ozgil Agirlaiga kofad (oo
. . Agirliga kg/m3 (pct) g p
Yiizdesi” 9
Goethit (Fe,03H,0) 10-11 3.4-3.7 2080-2240(130-140) 2880-3200(180-200)
Limonit (Fey03)** 8-9 3.4-4.0 2080-2400(130-150) 2880-3360(180-210)
Barit (BaSOa) 0 4.0-4.6 2320-2560(145-160) 3360-3680(210-230)
Ilmenit (FeTi03) 1 4.3-4.8 2560-2700(160-170) 3520-3850(220-240)
Hematit (Fe03) 1 4.9-5.3 2880-3200(180-200) 3850-4170(240-260)
Magnetit (Fes04) 1 4.2-5.2 2400-3040(150-190) 3360-4170(210-260)
Ferrofosfor
.8-6. 200-41 200-2 4 -52 255-
(Fe,03-P,05) 0 5.8-6.8 3200 60 (200-260) 080-5290(255-330)
bemir ve Kurgun 0 6.2-7.8 | 3860-4650(230-290) | 4650-6090 (290-380)
Parcaciklarai (Fe)

* Su tutulmus veya agrega ig¢inde kimyasal olarak baglanmis.

Not | ** | Test verileri mevcut degil.

1 Agregalar %0.5-%5 sabit su icerigiyle limonitlerle birlestirilebilir.
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Tablo 2. Beton dayanim siniflari [5 ve 8]
(Table 1. Concrete strength classes

Karakteristik Basing Hedef (Tasarim-Ortalama)
Beton Dayanim Siniflari
Dayanimi (fcx) Basing Dayanim (fcn)
o , Esdeger Standart
Kullanim S;i;iilr Kip Standart Sapma
TS500 TS802 Amacina ¢ Basing Sapma Bilinmiyorsa
. . Dayanimi S e
Gore Turu (15x30cm) Dayanimi Biliniyorsa Silindir | ki
(15x15cm) p
Dusiik
Ccl4/16 Mukavemetli 14 18 20
Beton
Cle C16/20 a 1 16 20 20 24
C18 C18/22 Arfa“ell 18 22 22 26
c20 C20/25 ¢ 20 25 26 31
Betonlar o
C25 C25/30 25 30 ® 31 36
C30 C30/37 - 1 30 37 - 36 43
C35 C35/45 Mukaof;“;etli 35 45 T 43 53
C40 C40/50 40 50 ey 48 58
Betonlar
C45 C45/55 45 55 I 53 63
C50 C50/60 50 60 5 58 68
. o
C55/67 Mufauvileektli 55 67 63 75
C60/75 Betonlar 60 75 68 83
C70/85 70 85 78 93
C80/95 Cok Yuksek 80 95 88 103
C90/105 | Mukavemetli 90 105 98 113
C100/115 Betonlar 100 115 108 123

Diger taraftan, savunma ve sidinma vyapilarinda kullanilacak
betonlarin durabilite teknik &6zellikleri oldukga Onemlidir. Bu
yapilardaki vyapi malzemelerinin ve vyapilarin islevlerini servis
omiirleri boyunca bozulmadan yerine getirmeleri beklenilir. Bu &zellige
durabilite; yani dayaniklilik veya kalicilik 06zelligi denilmektedir.
Bu nedenle, ciddi ve tutarla yaklasimlarla projelendirilmis,
iretilmis, geg¢irimsiz, yalitimli ve korunmus yapilar i¢in bu kavram
vazgecilmez bir ozelliktedir. Durabilite, &zetle; betonun hizmet omri
boyunca fiziksel ve kimyasal etkilere karsi koymasi, dayanmasi
anlamina gelmektedir.

Betonarme yapilarin kalicilidini etkileyen kimyasal ve fiziksel
islemlerin hemen hepsinde ana faktdr, su ve beton Dbilnyesindeki
bosluklar ile catlaklar icindeki tasinimdir. Gazlarain, suyun ve
zararlli maddelerin Dbeton ig¢ine tasinimi ve bunlarin Dbeton 1ile
etkilesimi, bozulma siirecinin gelisimi ag¢isindan ¢ok Onemlidir.
Tasinimin Dboyutu, hizi ve etkisi bluylik 0©0lclide Dbeton Dblinyesindeki
bosluk ve catlaklarin c¢api ve dadgilimina ayrica Dbeton yilizeyindeki
“mikroiklime” baglidir.

Agrega, beton iginde ¢imento hamuru ile kaplanmis oldugundan ve
normalde az bosluk icermesi nedeniyle, betonun gecirimliligi Dbuyik
60lglide ¢imento hamurunun ve agrega-hamur araylizeyinin gecirimliligine
baglidir. Cimento hamuru ve betondaki c¢atlak ve bosluklar; c¢odunlukla
beton teknolojisi kurallarina uyulmamasi sonucu, yetersiz sikistirma,
yetersiz kir, kimyasal reaksiyona girmeyen fazla suyun terleme,
buharlasma olaylari veya hava slirtikleyici katki maddeleri eklenmesi
gibi nedenlerle olusur. Cimento hamurundaki ve betondaki bosluklar
mikro, kapiler ve makro olarak gruplandirilabilir. Kaliciligi biylk
O0lclide etkileyenler kilcal (kapiler) ve makro boyutta olanlardir [7].

Betonun gec¢irimlilik (permabilite) ©6zellidi ise ¢imento hamuru
ile agrega vylzeyindeki mikro c¢atlaklar ve beton yilizeyinde bulunan
kilcal bosluklardan kaynaklanmaktadir. Gec¢irimli betonlarin igerisine
sizan sular ve bu sulardaki yabanci maddeler, betonda kimyasal ve
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fiziksel olaylara yol acmaktadir. Beton sltneklilik 0zellidi gosteren
bir malzeme olduundan bu olay betonda c¢atlamalara hatta c¢okerek
parcalanmalara (deformasyona) neden olmaktadir [8].

Ortamdaki o ve B pargaciklari ile y ve x 1sinlari ve ndtronlar
canli dokular {izerinde zararli etkilere neden olabilirler. Bu nedenle,
radyasyon dozlarini olabildidince azaltabilmek amaciyla zirh veya
kalkan denilen tabakalar vyapilir. Radyoaktif 1sin ve parcaciklarin
ortam disina cikisini engellemek amaciyla kullanilan kursun
tabakalarin ndtronlari yakalama kapasiteleri zayiftar. Notron
hareketini hidrojen atomu =zengin olan ortamlar durdurabildiginden
hidrojen igerigi ag¢isindan yodun olan betonlar bu acidan en yararla
malzeme olarak karsimiza cikmaktadir [9].

Betonlarin birim agirliklari arttikg¢a radyasyona karsi koruyucu
etkileri de o 0lclide artmaktadir. Bu nedendendir ki birim agirligi
2400kg/m® civarinda olan geleneksel betonlar radyasyona karsi koruyucu
kalkan-perde vyapildiginda kalinliklarinin daha biiyiltk olmasi gerektigi
bilinmektedir.

Yodun, vyani agir Dbetonlar, {Uretim prosesleri olarak normal
betonlarla pek farklilik gdstermez. AJir beton Uretiminde yararlanilan
ozel agregalar genellikle Dbarit, magnetit, limonit gibi demir

cevherleri olan agregalar ya da sanayi atiklari olan demir ve kursun
parcaciklari gibi vyapay agregalar olabilmektedir. AJir betonlar,
6zellikle ntkleer reaktorlerde, rontgen odalarinda, onkoloji
hastanelerinde ve savunma amac¢li siginaklarda radyoaktif 1isinlara
karsi kullanilir [9].

Biyolojik korumada iki tip radyasyon etkisi ©Onemlidir. Yiksek
enerji ve frekansli elektromanyetik dalgalar olan x ve vy 1sinlari
yiksek niifuz etme yetenekleri nedeniyle ancak birim kiitlesi yiiksek
olan malzeme tarafindan durdurulabilinmektedir. Elektrik yikil tasiyan
ve atom c¢ekirdedinin adir parcacigi olan yiksek hizlardaki ndtronlar
demir yiksek atom agirlikli malzemeler ile elastik olmayan carpisma
sonunda yavaslatilir. Hidrojen gibi hafif elemanlar orta hizdaki
ndotronlar ile elastik carpisma yaparak daha da yavaslamalarina neden
olurlar. Yavas hareket eden notronlar ise yine hidrojen atomu ya da
bor minerali tarafindan tamamen emilerek yok edilirler. Bu nedenle
beton dayanimina olumsuz etkisi olmamasi i¢in suda c¢dzlinmeyen boron
kullanilmaktadir. Notron wve vy 1sinlarini yavaslatabilme karakterinin
yvaninda yeterli mekanik 06zelliklere sahip wve ilk mukavemeti ve bakim
masraflari diisik olan beton bu ama¢ icin en ideal malzeme olarak
gorilmektedir. Karma suyun binyesindeki hidrojen ve oksijen gibi hafif
atomlu cisimlerin yaninda icgerdigi yiiksek &6zgil adirlikli agregalar ve
parcaciklar ile agir beton yilksek enerjili y 1sinlarini ve ndtronlari
pratik kosullar altinda durdurmaya yeterli olmaktadir [10 ve 11].

Normal betonlarda ndtronlarin durdurulmasi ig¢in gerekli hidrojen
miktari karma suyunun yaklasik %4’ine karsilik gelir. Bu su, c¢imento
hamurunun hidrate elemanlarinda serbest olarak vya da kristal suyu
olarak c¢imento hamurunda ve agregada bulunur. AJir beton {Uretiminde
kullanilan agregalarin 6zgtil agdirliklari genellikle 4000kg/m3’in
iizerinde olur. Bu nedenle agdir beton iUretiminde en ¢ok tercih edilen
agrega barittir [9]. Yiksek birim adirlikli agregalarla radyoaktif
gecirimsizligi saglamak ig¢in idretilen adir betonun kullanilmasi sonucu
gerekli olan normal beton kalinligini 1.5 ile 2.5 kat azaltmak
mumkindur.

Yodun beton, etiiv kurusu birim adirlidi en az 2600kg/m3 olan
betonlardir. YodJun beton ayni zamanda agdir beton olarak da bilinir.
Yiksek yodunluklu beton ise 6000 kg/m3’den daha buytk olan betonlardir.
Bu &6zellikteki betonlar, genelde ylksek radyasyondan korunma amaciyla
kullanilirlar. Yiksek yogunluklu beton daha iyi bir koruma 0&zellidine
sahiptir. B&ylece X 1sinlari, gama 1sinlari ve nétronlar gibi zararli
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radyasyonlari  koruyabilir. AJir Dbetonu elde etmek ic¢cin yilksek
yogunluklu agregalar kullanilar. Yiuksek yogunluklu agregalarin
bazilari, barit, ferrofosfor, limonit, hematit, manyetit, goethit ve
ilmenit’tir. Hatirlanmasi gereken nokta, bu tir betonu elde etmek igin
yiksek sabit su iceridinin gerekli oldugudur.

Nikleer santrallerde atom c¢ekirdeklerinin kontrollii bir sekilde
parcalandiklari vyerlerde o, B, vy, X ve notron adi verilen 1sin ve
parcaciklar acida c¢ikar. Bu parcgaciklarin insanlara zararinl en aza
indirgemek ig¢in bu tir tesislerde zirh denilen tabakalar olusturulur.
Bu zirhi olusturmak i¢in en uygun malzeme adir betonlardir. Atomun
parcalanmasindan sonra ac¢iga c¢ikan ndtron 1sinlari hafif elementler
tarafindan o, B, vy, X 1sinlari ise adir elementler tarafindan tutulma
0zelligine sahiptir. AJir betonlarda karma suyu binyesinde bulunan H
ve O notron 1sinlarinin yutulmasinda veya yavaslatilmasinda, agdir
agrega 1se o, P, VY, x 1sinlarinin tutulmasinda katkida Dbulunurlar
[12].

Oktem’e gdre, kararsiz cekirdekler enerji vererek kararli hale
gegerler. Parcacik veya elektromanyetik dalga olarak vyayinlanan bu
enerjiye radyasyon denir. Kararsiz durumdaki atom veya c¢ekirdeklerin
fazla enerjilerini pargacik veya elektromanyetik dalga olarak
yayinlayarak gidermeleri olayina radyoaktivite, Dbu c¢ekirdeklere ise
radyoaktif c¢ekirdekler denir [13].

Yukarida Dbelirtilen agregalarin secimi esas olarak kitle
yogunlugu, 6zgil adgirlik ve malzemelerin fiziksel ©zelliklerine
badlidir. Islenebilirligi saglamak icin vyiiksek yogunluklu agregalar
kir, vyag veya yag lekeleri ve diger yabanci maddelerden arindirilmis
olmalidir. Veya hidrasyon islemini ve partikilllerin etkili
badlanmasini geciktirir. Kolemanit, Dborokalsit gibi bor ilavelerinin
bazilari, betonun hazirlanmasinda, koruyucu O&6zelliklerini gelistirmek
i¢in kullanilir. Bu ilaveler betonun sertlesme sliresini etkileyebilir,
bu nedenle deneme karisimlari uygunluda badli olarak yapilmalili ve test
edilmelidir [14].

Diger bir tanimlamaya gdre de radyasyon; bir ortamdan gegen
enerjil transferi, elektromanyetik dalgalarin yayinimi veya radyoaktif
parcaciklarain yayinlandigi parcacik akimidir [147]. AFAD KBRN
sozliigline godre (2019), radyasyon kaynagi ile kisiler, calisma
alani veya radyasyona hassas cihazlar arasina sodurucu
malzemeden yapilmis bir kalkan konulmasiyla radyasyon siddetinin
azaltilmasidir [15]. Enerjisi frekans ile dodru; dalga boyu ile ters
orantilidir [16]. Betonda zirhlama denildiginde genelde, gama 1sinlari
ve notronlarina karsi alinan tedbirler dizisi olarak algilanmaktadir.
Yeryiiziindeki tim canlilar ve cansizlar havada, suda toprakta ve hatta
kendi vicutlari icerisindeki dogal radyasyon kaynaklari ve bunlara ek
olarak insanlar tarafindan Uretilen yapay radyasyon kaynaklarinin her

an 1sinimina maruz kalmaktadirlar [177. Radyasyondan tamamen
arindirilmis savunma ve sidinma amac¢li bir ortamda yasamamiz ve ondan
timliyle korunmamiz simdilik mimkin gozikmemektedir. Ancak, bazi

6nlemler alarak maruz kalabilecedimiz radyasyon miktarini en aza
indirgenmesi mumkin goériinmektedir. Radyasyon bir enerji olup, uzaydan,
soludugumuz havadan, yedigimiz yiyeceklerden, evlerimizin yapil
malzemelerinden radyasyona maruz kaliriz. Bu nedenle, radyasyon
yasadigimiz c¢evrenin bir parcgasidir ve zamanin baslangicindan itibaren
vardir [18].

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Son yillarda KBRM zararli etkileri giderek artmaya baslamistir.
Bu nedenle bu =zararli etkilerin en ekonomik wve etkili sekilde
¢cOzlimleme zaruriyeti ortaya c¢ikmistir. En ekonomik ve etkili ¢ozim
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olarak betonun zirhlanarak kullanilmasidir. Canli hayatini tehdit eden
KBRN’nin zararli etkilerini azaltmak, absorbe etmek, bertaraf etmek
veya geri yansitmak amaciyla Dbetonun onlne ve igine konulan
malzemelere zirh malzemesi denir. Bu c¢alismada betonun zirhlanmasinin
Onemi, teknikleri, zirhlamada kullanilan malzemeler ve zirhlama
kazanimlari ele alinmistir. Calismada bir betimleme c¢alismasi olup;
ele alinan konunun c¢ok genis ve halen teknik ve tibbi tartismalara
acik olmasi nedeniyle Oncelikle bir derleme calismasinin yapilmasi ve
bu derlemenin de timevarim ydntemiyle hedefe ulasilmasi diisiinilmiistir.
Boylece, calismada ele alinan konu ve igerik bu konuda yapilacak yeni
calismalara 1sik tutmasi ve ilgili taraflara nicel veri ve bilgiler
sunmas1l amaclanmistir [19].

3. YAPIDA ZIRHLAMANIN ONEMI (IMPORTANCE OF ARMORING IN BUILDING)

Radyasyon, dalga, parcacik veya foton olarak adlandirilan enerji
paketleri ile vyayilan enerjidir. Radyasyondan korunmanin {i¢ temel
unsuru zaman, mesafe ve zirhlama kuralidir. Radyasyon kaynadi ile bu
kaynagin sebep oldudu dozdan etkilenme olasilidi olan kisiler arasina
kursun, tugla, beton, gibi malzemeden duvar konulmasina zirhlama ve
kullanilan malzemeye de zirh malzemesi denir. Zirh malzemelerinin
yogunlugu ne kadar fazla ise X ve vy 1sinlarini zirhlama etkinligi o
kadar artar. Radyasyon kaynadili ile insan arasina zirhlama malzemesi
konulmasiyla maruz kalinacak doz azaltilair. X wve vy 1sinlarinin
zirhlanmasi, genel olarak zirh malzemesinin yodgunluduna badglidir. Bu
zirhlari gergeklestirmede agdir agregali betonlar en elverisli malzeme
olmaktadir. AJir betonlar; kayma ve devrilmeye karsi emniyette olmayan
yapilarda agirligindan dolayi kullanilmakla beraber, radyoaktif
maddelerin vyaydidi nitkleer 1sinlardan ©zellikle cisimlerin ig¢ine
girebilen 6ldiirtici notron ve y 1sinlarina karsi korunmak ic¢in
gergeklestirilen yapilarda kullanilir. X ve vy 1isinlari madde ic¢inde
baslica i¢ cesit etkilesme ile enerji kaybederler. Bunlar;

e Atomun 1i¢ yoringe elektronlari ile etkilenerek olusan “Foto
Elektrik Olayi”,

e Atomun dis yoringe elektronlari ile olusan “Compton Olayi”,

e Atomun c¢ekirdedine yakin bir yerde bir pozitron ve bir elektron
meydana getirmesi ile olusan “Cift Olusumu Olayi”dir [20 ve 21].
Radyasyonun siddetini zayiflatmak ic¢in Online konan veya onu

cevreleyen malzemeye zirh denilmektedir. Radyasyon kaynagi ile kisi
arasina engel konmasina da =zirhlama denilmektedir. Zirhlama, alinan
dozu en aza indirmeye yardimci olur. Radyasyon tipine gdre zirhlama
gereksinimleri farklilik gdstermektedir. Sekil 1’de goriilecegi izere,
alfa (a) kaynadini zirhlamada bir kagit parcasi yeterli olurken, beta
(B) kaynaklari ic¢in altminyum, gama (y) ve =x-isinlari ic¢in kursun
tabaka ve ndotronlar ic¢in yodun ve/veya yiksek yodun beton kullanilir
[22].

o Alfa W = emm———a > | 5 )
Beta | Ly

B Gamma S .. H
X-Isinlari 2

v ‘ H u Noétronlar i) X

Kagit Tahta Aluﬁinvum Kursun Beton

Sekil 1. Dedisik radyasyon tilirine gdre zirhlama &rnekleri [23]
(Figure 1. Examples of different types of radiation armoring)
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insanlar bugin iyonlastirica ve iyonlastirici olmayan
radyasyonlara maruz kalmaktadir. Iyonlastirici radyasyon olarak alfa
i1sinlari (o), beta 1sinlari (B), X ve gama 1sinlari (gamma) (y) 1ile
ndtronlar (n) dir. Bu radyasyonlar, X-1sinlara harig, atom
cekirdeginden c¢ikmakta ve bundan dolayi bunlara niikleer radyasyonlar
denilmektedir. Sekil 2’de gOsterilen 1sinlarin temel Ozellikleri

asagidaki gibidir.

e Alfa Isinlari: AJir kiitleli olup oldukca yavas hareket ederler.
Giricilikleri c¢ok kicliktiir ve enerjisine bagli olarak havanin
bir kag¢ cm’si, cildin 06lt tabakasi veya bir kadit tarafindan
durdurulabilir.

e Beta Isinlari: Alfa i1sinlarina gdre daha hafif kiitleli, hizli ve
giricilikleri daha yliksek olmasina radmen enerji is ne Dbadli
olarak Dbir ka¢ metre hava, olduk¢ca ince bir plastik veya
aliiminyum tabaka tarafindan durdurulabilir. Insan viicuduna ancak
1-2 cm girebilirler.

e X ve Gamma Isinlari: Giricilikleri ¢ok vyiksek olup insan
viicudundan kolayca gegerler. X ve gamma 1sinlari enerjilerine
bagli olarak oldukgca kalin beton duvarlarla veya kursun gibi
agir metallerden vyapilmis kalkan, bariyer veya yodun kesitli
beton tabakali zirhlarla durdurulabilir.

e Notronlar: Giricilikleri c¢ok vyiliksek olup niikleer reaktdrlerde
meydana getirilir. X ve gamma 1sinlarinin aksine su ve hidrojen
agirlikla diger bazi hafif elementler notronlarin
durdurulmasinda c¢cok etkindir [13].

Diger taraftan, radyasyon olma ihtimali olan tim mekanlarda
kolimatdérler ve wuyarici sistemler kullanilmalidir. Radyasyona maruz
kalan  hicre 6lebilir veya zamanla doku tarafindan onarilarak
kurtulabilir. Eger kurtulan hicre, kromozomlarindaki kirilmalar
nedeniyle fiziksel ve kimyasal yapisi dediserek mutasyona udrarsa,
bunun sonucunda hiicre normal islevini vyapamaz ve ileride kisinin
kendisinde (somatik) veya gelecek nesillerde (genetik) zararlar
meydana getirebilir. Kisa bir siire ig¢inde ve bir defada ylksek dozlara
maruz kalinmasi durumundan hemen sonra meydana gelecek hasarlara erken
etkiler (akut 1sinlanma etkileri), kanser, Omir kisalmasi ve genetik
bozukluklar gibi sonradan c¢ikacak hasarlara da gecikmis etkiler
(kronik 1sinlanma etkileri) denir [24].

Radyasyon kaynadinin enerjisi, kaynadin bulundudu yer ve komsu
mekanlar ile olan iliskisi, mesguliyet big¢imleri ve bu mekanlarda
insanlarin bulunma sikliklari ile bu kisilerin radyasyon iligki
dereceleri, z1irh malzemesinin radyasyon sodurma katsayisi ve
yogunlugu, birincil veya ikincil zirh gibi parametreler zirh kalinliga
secimini wve kullanilacak =zirh malzemesi ©6zelliklerini belirler. Bu
parametrelerden birinin de§ismesi ya da vyanlis tespit edilmesi,
radyasyon korunmasi icin yapilan zirhlamanin yetersiz kalmasina sebep
olur [25].

Tombakoglu’na gdre (2015), ndtron yutulmasi sonucu acida c¢ikan
v—1sinlari betonda yaklasik 3.6 MeV enerjiye sahiptirler ve bu isinlar
sacilma sonucu olusan fotonlara gobre daha fazla z1irhlama

gerektirdiginden ve foto-ndtronlar ic¢in gerekli =zirhlama da dikkate
alindiginda sag¢ilma sonucu olusan disik enerjili fotonlar Onemini
yitirmekte ve zirhlama y-isinlari ig¢in yapilmaktadir [1]. Radyasyondan
korunmanin hedefi, radyasyona maruz kalmaya neden olabilecek faydali
uygulamalari aksatmadan, kisilerin ve toplum iyelerinin maruz kalacagi
radyasyon dozunu mimkiin olabildigi kadar disiik diizeye indirerek
kisilerin ve toplumun korunmasini saglamaktir. Bu ama¢ ve hedefe
erisebilmek ic¢in radyasyon korunmasi International Commission of
Radiation Protection (ICRP) tarafindan yayinlanan 26 No'lu raporda bir
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doz sinirlama sistemi O6nerilmistir [64]. Radyasyondan korunma
yontemleri, dis radyasyondan korunma ve 1¢ radyasyondan korunmak
seklindedir.

e Dis Radyasyondan Korunmma: Dis radyasyon tehlikelerine karszi
korunma yontemlerinde, vicut disinda bulunan radyasyon
kaynaklarindan alinan radyasyon dozlarinin, temel radyasyon
korunmasi standartlar standartlariyla ongodriilen sinirlar ig¢inde
tutulmalari ic¢in wuzaklik, zaman ve zirhlama olmak {zere {c¢
fiziksel korunma yonteminden yararlanilir.

o Mesafe: Radyoaktif madde veya radyasyon ireten cihazlarla
calisirken mimkin oldudunca uzakta durmak gerekmektedir.

o) Zaman: Radyoaktif madde veya radyasyon {Ureten cihazlarin
yaninda, calisma esnasinda gerekenden fazla sirede kalmamak.

o 2Zirhlama: Radyoaktif madde veya radyasyon yayinlayan cihazlar
ile c¢alisirken radyasyon kaynadi ile calisilacak yer arasina
radyasyonu tamamen durdurabilecek veya siddetini azaltacak
nitelikte bir engelin konmasidir.

¢ I¢ Radyasyondan Korunma: I¢ 1sinlanma, radyoaktif partikiillerin
gida yolu ile solunum, vyara ve kesiklerden viicut icerisindeki
belirli doku ve organlara yerleserek etrafina 1sima yapmasidir.
I¢ 1sinlanmanin olusumunu engellemek icin acik radyoaktif
radyoaktif maddelerle g¢alisilirken uyulmasi gereken kurallara
titizlikle dikkat etmek gerekmektedir.

o Laboratuvarda calisan personel dozimetre kullanmali,
o Ceker ocaklarda calisilmali ve eldiven kullanilmalai,
o Laboratuvarin siirekli havalandirilmasi saglanmalidir [13].

4. ZIRHLAMA TEKNIKLERI (ARMORING TECHNIQUES)

Beton zirhlamada farkli teknikler s6z konusudur. Kullanilacak ve
secilecek teknik KBRN tehditlerinin tamamini icermelidir. Bu asamada
mekani c¢evreleyen kabudun nitelik ve nicelik durumu oldukc¢ca Onemlidir.
Bu nedenle zirhlama yapilmadan once mekanin kullanim amaci, KBRN tiri,
dizeyi, siddeti, etki sekli, kabuk elamanin nitelik ve nicelidi ortaya
konulmalidir. Beton =zirhlama teknidi olarak asagidaki yontemler ileri
stirilebilir. Uygulanacak teknik KBRN ve uygulama yapilacak malzeme
tirl ve yerine gdre defisiklik arz etmektedir.

Zirhlama islemi c¢esitli parametrelerin bir araya gelmesi ile
hesaplanan dederler sonucunda gerceklestirilebilmektedir. Zirhlamada;
kaynak 0Ozellikleri, kaynadin Dbulundudu mekanin ©&zelikleri kullanim
Ozellikleri, kullanilacak z1irh malzemelerinin Ozellikleri ve
uygulanacak zirh tipi ©&6zellikleri bluylk Onem tasir. Bu nedenle KBRN
etkilerine karsi wuygulanacak zirhlama teknigi tipinin sec¢imindeki
O6nemli hususlar sunlardir;

e Mekanin fiziki oOzellikleri,

e Komsu mekanlarin islevleri,

e Kaynagin dodrultusu ve yond,

e Kaynadin teknik o6zellikleri,

e Kaynadin bulundudu yer ve konumu,

e Komsu mekanlar ile olan iliskisi,

e Mekanin kullanim amaci, islevi ve fonksiyonu,

e Mekan kullanicilarin KBRN ile olan iliski dereceleri,

e Mekanin insaasinda kullanilan malzemelerin Ozellikleri,
e Zirhlamada tercih edilen malzemenin nitelik ve niceligi,
e Mekanlarda insanlarin ve diger canlilarin bulunma sikligidir.

Bu hususlardan birinin dedismesi ya da yanlis tespit edilmesi,
radyasyon korumasi ig¢in yapilan =zirhlamanin yetersiz kalmasina sebep
olabilir [25].
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Uygulama sekline gbre bir radyasyon kaynadinin soz konusu oldudu

bir mekan ic¢in zirhlama teknikleri sunlardir;
] Kalkan Zirhlama,
° Bariyerli Zirhlama,
] Yogun Kesit Elemanli Zirhlamadir.

Bu yoéntemlerden hangisinin daha elverisli oldudunu sodylemek zor
olsa da en ekonomik ve wverimli olaninin beton kesitinde vyapilan
uygulamadir. Ayrica zirhlamanin yapinin servis omri boyunca
islevselligini  koruyabilmesi, maruz kalacadi yipratici etkilerin
tirinin ve siddetinin tasarim asamasinda belirlenmesi ve gerekli
6nlemlerin alinmasiyla mimkindiir. Teknidin seciminde, yapinin birden
fazla etkiye ayni anda ve tekrarli olarak maruz kalmasinin olasi
oldugu ve tim bu etkilerin bir arada dederlendirilmesinin gerektigi
gozden kagirilmamalidir.

= C
A: Kalkanli, B: Bariyerli, C: Yogun Kesit Elemanli
Sekil 2. Beton zirhlama teknidi Ornekleri
(A: Shield, B: Barrier, C: Dense Cross Section)
(Figure 2. Examples of concrete armoring techniques)

4.1. Kalkanli Zirhlama (Shielded Armoring)

Beton yogdgunlugunun diistik olmasi durumunda tercih edilir. Bu
zirhlama tekniginde zirh malzemeleri yiizeyin i¢ veya dis tarafindan
stirme, vyapistirma veya ankrajlama seklinde vyapilmaktadir. Kalkan
korumanin kalinligi, tUrd ve miktari radyasyonun nitelik ve niceligine
bajli olarak hesapla bulunur. Ornedin; radyoloji cihazlari icin
zorunlu olmamakla birlikte vyerlesiminden ©Once projenin uygunluduna
iliskin TAEK' den proje zirhlama raporu alinabilir. Zirhlama
hesaplamalari Radyasyondan Korunma ve Radyasyon Olcimleri Ulusal
Konseyi’nin (NCRP) X-1sini Uniteleri ile ilgili 49 wve 147 nolu
raporlarinda belirtilen hesaplama teknikleri kullanilarak vyapilzir.
Hesaplamada kullanilan parametreler sunlardir;
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e Mesafe (d),

o TIs yuka (W),

e Tasarim dozu,

e Kullanim faktori (U),

e Mesqguliyet faktorid (T),

e Birinci ve ikincil engel,

e Yari kalinlik de§eri (HVL),

e Onda bir kalinlik de§eri (TVL) dir.

Burada TVL, radyasyon demeti siddetini onda bir dederine disltren
zirhlama malzemesine ©&zgi kalinligidir. HVL 1ise radyasyon demeti
siddetini yari dederine disiiren zirhlama malzemesine 06zgll kalinligidir
(-1HVL = 0.3TVL) [26]. Genellikle vyapinin zirhlama gerekliligi
sonradan giindeme gelmesi durumunda yapilmaktadir. Bu teknikte yilizeyin
fiziki durumu ve KBRN 6zelligine gdre uygun levha, plaka veya siirme
esasli malzemeler kullanilmaktadir. Kalkan =zirhlama teknigi Ornegdgi
Sekil 2.A’'da verilmistir. Foto-notronlarin zirhlanmasi ic¢in 32mm BPE

ve fotonlar ic¢in ise 1.5mm kursun kalkan gerekmektedir [1]. Zirhlamada
kullanilan betonun yodunludu en az 2600kg/m?, kursunun yodunludu ise
11.3g/cm?® (en az %99 saflikta) olmalidir [27]. Kalkan zirhlamasinda

Tablo 2’de verilen Normal, Yiksek veya Cok Yiksek Mukavemetli beton
tirdi tercih edilmelidir.

4.2. Bariyerli Zirhlama (Barrier Armoring)

Beton yodunlugunun diisik olmasi durumunda tercih edilir.
Bariyerli =zirhlama tekniginde, ©&ncelikle zirhlama yapilacak elemanin
nitelik ve niceligi ile KBRN tehditin nicelik wve niteligi hakkinda
veriler elde edilmelidir. Genelde hastanelerin rdéntren, MR, onkoloji,
nikleer tip gibi birimlerinde tercih edilmektedir. Yani, tedavi odasi
ve kontrol odasi gibi girislerin sinirlandirildidi ve radyasyondan
korunma gbrevlisinin kontrolll altinda c¢alisanlarin izlendidi vyerler
ile kontrollldi alan harici tim yerler ise denetimli olmayan alan ya da
SRS-47 raporundaki tanim ile gbzetlenen alanlaridir. Bariyerli
zirhlama teknigi ©ornedi Sekil 2b’de verilmistir. Bu zirhlamasinda
tekniginde Tablo 2’de verilen Normal, Yiksek veya Cok Yiksek
Mukavemetli beton tirl tercih edilmelidir. Sekil 2.B’'deki Dbirincil

bariyer, genellikle tedavi amacli kullanilan 1s1in demetinin
zirhlanmasinda kullanilmaktadir. Ikincil bariyer ise hastadan sacilan
ve tedavi cihazindan sizan radyasyonun zirhlanmasinda
kullanilmaktadir.

Resim 1. Kursun plaka Uretimi ve kalkanli zirhlama uygulama Ornedi[65]
(Picture 1. Lead plate production and shielded armor application
example)

Kursun malzemesiyle vyapilan kalkan veya Dbariyerli =zirhlama

islemi, Tirkiye Atom Enerjisi Kurumu’nun (TAEK) kursun zirhlama
yapilmasi gerektigi sartnamesini koydugu her alanda, saf kursun
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levhalar kullanilarak, kursuna herhangi bir =zarar vermeden yapilan
islemdir. Kalkanli ve bariyerli zirhlamada kullanilabilecek malzemeler
sunlardir;

Kursun Levhalar: En az %99 saflikta olmalidir. Kalinligi olusan

radyasyon tip ve miktarina gbre hesaplanmalidir. TS EN 12588

kalite belgesine sahip olmalidir. Kullanilacak kusun

malzemesinin teknik &zellikleri Tablo 3’de verilmistir [63].

Kursun Cam: ROntgen ve bilgisayarli tomografi (CT) odalari igin

gbzlem ve yalitim cami olarak kullanilir. Yiksek yodunludu (5.05

gr/cm® ve kalinlidi 8 mm) sayesinde ince bir kalinlikla vylksek

radyasyon emme kapasitesine sahiptir. 100-300kV araligindaki

ekipmanlardan vyayilan radyasyona karsi koruma sadlar. Icinde

yiksek baryum ve kusun ihtiva eder.

Tungsten-Polimer Kompozitler: Yeni bir malzeme olup, tungsten

(W) etilen wvinil asetat (EVA) veya tungsten karbir (WC) etilen

vinil asetat (EVA) iceren gama 1s1ini zirhlama kompozit

materyaldir. Bu malzeme, kursuna kiyasla daha hafif, daha esnek

olmasina radmen en az kursun kadar etkili =zirlama sadlayan,

toksik olmayan ve sekil alabilir vy 1sini =zirhlama kompozit

materyalidir. Bu malzemenin vyenilikg¢i vyonleri ve avantajlari

sunlardir:

o iyonize radyasyonun zararli etkilerinden korur.

o Hafif olmasi nedeniyle kisisel zirhlamada kullanim kolayligi
saglar.

o Ayni ebattaki kursun disklere gdre yaklasik %70 oraninda daha
hafiftir.

o Sekil alabilir olmasi nedeniyle uygulama alanlari genistir.

o) Toksik etkisi olmamasi nedeniyle insan sadlidina ve cevreye
zararsizdir.

o Teknikte sik olarak kullanilan kursun bazli zirhlara gdre
daha etkin gama zirhlama ©zelligi gOsterir.

Kursun Tugla: Bu tudlalar sicak oda (niikleer tip, radyoaktif ve

radyofarmasotik calisma) alanlarinda kullanilan ve hiicresel hale

getirilebilen radyo korunum 6zellidine sahip TS8030 standardinda

uygun udrindir [62].

Resim 2. Kursun tudla o6rnedi [62] Resim 3. Parafin levha Ornedgi [66]
(Picture 2. Lead brick example) (Picture 3. Paraffin sheet sample)
e Parafin (Notron Tutucu Parafin): Petrol, neft, katran gibi

maddelerden c¢ikarilan, beyaz renkli, kati ve yari saydam, buhari
parlak bir alevle yanan bir hidrokarbondur. Radyoterapi iinitesi
ve Linac odalari notron tutucu 6zellide sahiptir.

Kalkanli ve Dbariyerli =zirhlanmada dikkat edilecek hususlar

sunlardir;

Komsu alanlarin kullanimi apartman bosludu, depo, bahce ve park
yeri olsa bile =zirhlanmasi gerekebilir. Ancak komsu alanin
toprak dolgu ve ist kattaki laboratuvarlar ig¢in en az 10m bosluk
(aci1klik) olmasi durumunda duvara herhangi bir =zirh vyapilmasi
gerekmez.
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e [Kursun levhalar 2m yiksekliginde arada bosluk olmayacak sekilde
kaplanmalidir.

e Kursun levhalar Dbirlesme vyerlerinde en az Imm st iste
binmelidir.

e Odanin pencereleri pervazlari dahil olmak Uzer duvar zirhi kadar
kursunla kaplanmalidir.

e 7Zirhlama amaciyla kapilara yerlestirilen kursun plakalar nedeni
ile kapinin sarkmasi 6nlenmelidir.

e Acikta kalan kursun birakilmamali, uygun malzeme ile (tercihen
alcipan (fireboard)) kaplanmalidir.

Tablo 3. Radyoaktif kaynak tiliriine gdre bazi zirh malzeme sec¢imi ve
6lciileri [28]
(Table 3. Selection of some armor materials by radioactive source type
and dimensions)

Z1rh Radyoaktif Kaynak Tirl

Malzemesi Co-60 Ir-192 Cs-137
Turld HVL THL HVL THL HVL THL
Kursun (cm) 1.24 4.11 0.48 1.62 0.63 2.13
Beton (cm) 6.50 21.84 4.82 15.74 5.33 18.03

4.2. Yogun Kesit Elemanli Zirhlama (Intensive Section Armouring)

Beton, gama ve ndtron korumasi i¢in kullanilan ana malzemelerden
biridir. Gama 1sinlarai durumunda, yogunlugun artmasi genellikle
yeterince verimli olsa da, ndtronlara karsi koruma daha karmasiktir
[29].

Bu yontem genelde saglik, egitim, ydnetim, ticaret, savunma ve
si1§dinma yapilari basta olmak iizere KBRN etkilerinin sz konusu oldugu
yerlerde tercih edilmektedir. En ekonomik ve glivenli zirhlama teknigi
olup, wuygulama O&6rnedi Sekil 2.C’de verilmistir. Bu nedenle kabuk
elemanin kesitinde vyapilacak zirhlamada en c¢ok tercih edilen hig
stiphesiz vyiiksek yogun beton malzemesi tercih edilmektedir. Alinacak
O6nlemler yipratici etkinin tlrlne ve siddetine gore farklilaik
gosterebilir. Ornedin; siilfat etkisinde kalacak bir yapi icin cimento
seciminin Onemi biyiktir.

Yogun kesit elemanli =zirhlamada en yaygin sekilde yodun vyani
agir beton tercih edilmelidir. Betonlarin zirhlanmasinda kullanilacak
malzeme uygulama teknidine godre deJisiklikler gostermektedir. Ornedin;
kabuk elemanin dis ylzeyine yapilacak uygulama genelde levha, plaka
veya slUrme esasli malzemeler olurken; kabudun kesitinde tane yodunludu
yiksek agrega ve kendiliginden 0Ozelikle radyasyon slniumleme, emme veya
geri vyansitma niteligindeki malzemeler kullanilmaktadir. Tablo 2’de
agir ve radyasyondan koruma amacli bazi beton agregalari ve tane
yogunluklari verilmistir. Ayrica Dbetonlarin radyasyondan korunma
etkisi Tablo 5’de ve agir ve radyasyondan korunma amag¢li Dbeton
agregalari Tablo 4’de verilmistir. Beton yodunludunun artmasi, iyonize
(girici) elektromanyetik radyasyonun tutulmasinda etken rol oynar.

Ancak, genel olarak, betonun veya betonarmenin dayanikliliginin
saglanmasinda temel felsefe, kaliteli ve gegirimsiz beton
kullanilmasidir. Bu nedenle yipratici etkinin kaynadi her ne olursa
olsun, yluksek durabiteli ve zirhli beton ic¢in alinmasi gerekli genel
O6nlemleri su sekilde Ozetlenebilir:

e C(Cevresel etkinin siddeti dikkate alinarak wuygun beton sinifi
secilmeli (Tablo 2’'de verilen vyuksek ve c¢ok yiksek tirdeki
betonlar),

e Yapisal dizayn acisindan ihtiya¢ olmasa bile geredinde Dbeton
kalitesi arttirilmali (Min. C50/60),

e AJir agrega tiri segilmeli,
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e Ayrisma ihtimaline karsi beton elyaf kullanilmali,

e (Cimento dozaji 400kg/m3’in {istiinde olmala,

e Reaktif silisli agrega kullanilmamali,

e Agreganin Dpax deferi buyik secilmeli,

e Su/Cimento orani en fazla 0.40 olmalz,

e Yiksek oranda Cs3S icerikli wve yiksek incelikte 0ogittilmis

¢imentolar tercih edilmeli

(CEM-I),

e Beton elyafiyla glU¢lendirilmeli,

e Dolu/bosluksuz agrega taneleri tercih edilmeli,

e Uygun bir islenebilirlik ve yiiksek bir beton yoJunludu ic¢in tane
dagilimi, mimkiin oldugunca A/B gradasyon edrileri arasindaki
bbélgede secilmeli,

e Insaat derzlerinden (soguk derz) mimkin olabildigince
kacinilmala,

e Betonlar ilk 14 gin nemli olmalz,

e Notron yakalama olasiliga daha yiksek katka maddeleri
kullanilmalz,

e Beton kalinligdi
e Paspayi,

(cekirdek cap) en az 30cm olmalz,
toprak veya su ile temas durumunda 5cm, ac¢ik havayla

temas durumunda da en az 2cm alinmali,

e Beton yizeyine nitelikli su ve 1s1i yalitimi uygulanmali,
e (Celik donati sinifi BC-III olmalzi,
e Taze betonlarin hizli su kaybetmeleri engellenmeli,

e Beton ylzeyler parafinle kiir edilmeli,

e Tercihen Dbor maddesinin
tirevli madde sodyum pentaboratli betonlarin kullanilmalsi,

e Betonun kompasitesi yiiksek,

saflastirilmasiyla elde edilen bor

porozitesi ise diusik olmalidir [10,

20, 21, 25, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 4o, 47, 48, 49, 50, 51, 52, 53, 54 ve 55].
Tablo 4. Betonlarin radyasyondan korunma etkisi [52]
(Table 4. Radiation protection effect of concretes)
Koruyucu Radyasyon Kaynaklari Radyasyondan Korunma Betonlarinda
Radyasyon (Ornekler) Nitel Gereksinimler
Geleneksel normal beton ile beton
Réntgen Rontgen Cihazlari, yogunlugu;
Isinlari Lineer Hizlandirici pr=2.40kg/dm3 ve yaklasik 300 mm

kalinliklar olmali

a-Radyasyon

Yeterli araliktaki beton kalinligi

R iklidl
B-Radyasyon adyontklidler (Min. 30cm)
Nikleer/Atom
_ Reaktoérleri, Yiiksek yodunluklu ve/veya bluytk
y-Radyasyon Radyoniiklidler, kalinlik
Nikleer Patlamalar
Nikleer/Atom e Yiiksek oranda kimyasal bagli su
Notron Reaktodrleri, icerigi
Radyasyonu Radyontklidler, e Bor, Kadmiyum veya hafniyum ilavesi

Nikleer Patlamalar

e Yiksek yogunluk ve biiyiik kalinlik
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Tablo 5. AJir ve radyasyondan korunma amac¢li beton agregalari [45,
ve 56]
(Table 5. Heavy and radiation protection concrete aggregates)
Agrega Turi Aciklama e oo
Cakil 2.6-2.7
Normal Agregalar Kalker 2.6-2.8
(Normal Agrega Taneleri) Granit 2.6-2.8
Bazalt 2.9-3.1
Baryt (Barit) 4.0-4.3
Dogal AgJir Agregalar Ilmenit (Titanyum Demir Tasi) 4.6-4.7
(Dogal A§ir Tas Taneleri) Magnetit (Manyetik Demir Tas1i) 4.6-4.8
Hematit (Kirmizi Demir Tasi) 4.7-4.9
5 Agir Metal Cluruflara 3.5-3.8
Yapa¥ Ag}r Agregalar Ferrosilisyum 5.8-6.2
(Endiistriyel Olarak
retilen, A§ir Tas Fer¥ofosfo¥ 6.0-6.2
) Celik Graniller (<8mm.) 6.8-7.5
Taneleri) -
Celik Kum (0,2 3mm) 7.5=-7.6
Kristallesme Suyu Limonit (4 16mm) 3.6-3.8
Yikseltilmis Agregalar .
(Tas Taneleii)g g Serpantin 2.5-2.6
Borokalsit, Kolemanit 2.3-2.4
Bor Iceren Malzemeler Borfrit 2.4-2.6
Bor karbid 22.4
Katot Isain Tupu Cami
Cam Malzemeler (Cathodz Ray ?ube (CRT) ) 2.4-2.8
5. SONUC VE ONERILER (CONCLUSIONS AND RECOMMENDATIONS)
Son yillardaki potansiyel tehlike, diinya capinda genel
krizlerden ziyade hemen her yerde patlayabilecek bbélgesel

anlasmazliklardan kaynaklanacak tehdit senaryolarinda goriilmektedir.
Ginlimlizde boyle bir yerel veya bdlgesel c¢ikar ve anlasmazliklarda, gin
gectikge etkinligi artan konvansiyonel silahlarin yani sira kimyasal

ve biyolojik silahlar da kullanilacagdi, kuvvetle muhtemeldir. Her
haltikarda en modern, hedefi sasmayan silahlarla sadece askeri
tesislerin wvurulmasi durumunda dahi doJru-diizgiin savunma ve siJinma
yvapilarina sahip olunmadidi takdirde yine siviller, modern savasin
gercek kurbanlari ve kaybeden tarafi olabileceklerdir [57].

Betonlarin =zirhlanmasi kalkanli, bariyerli veya yodun Kkesit
elemanli betonlarin kullanimi seklinde olmaktadir. En etkili, ekonomik

ve slrdirtlebilir =zirhlama, zirhlama yapilacak yerin kabudunda yodun
kesit elemanli beton kullanimi ile olmaktadir. Ayrica zirhlamanin bina
iretim-yapim asamasinda yapilmasi Onemlidir.

Ulkemizde agir betonlarin iiretim ve kullanimlari c¢ok sinirli
durumdadir. AJir beton {iretiminde barit, limonit, hematit, viterit,
geotit gibi dogal agregalar ile demir sacmalari, kursun parcaciklari,
ferrosilikon ve ferrofosfor gibi vyapay agregalarla olumlu sonuglar
almak mimkindir. Ayrica bor minerali de bu ama¢ ic¢in kullanilabilir.
En yaygin olarak kullanilan baryum sulfat esasli barit minerali stabil
olmasi nedeniyle Dbetona zarar vermez ve betonun birim adirlaig:
3600kg/m3’e kadar c¢ikabilmektedir. Magnetit wve limonit 1ile {retilen
betonlarin birim adirliklari da 3400-3600kg/m?® arasinda olabilmektedir.

Demir parcaciklari tek Dbaslarina vya da diger adir agregalar 1ile
kullanildiklarinda betonlarin birim agirliklari 5500-6500kg/m3 dederine
yikselmektedir [10].

Radyoaktif 1sin absorpsiyonu 1ile beton sicakligi gli¢gli bir
sekilde artabilir. Betonun 100°C-250°C arasindaki sicakliklarda
1sinmadan dolayil kurumasina (su kaybina) ek olarak, Dbeton, %20-25

oraninda mukavemet kaybina neden olur.
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Mevcut bilgilere gdre, 1019 nétron/cm? den fazla giricilik
derecesine sahip noétron radyasyonu veya 2-1014J/g‘in {stinde bir dozda
Y radyasyonu, betonun mekanik 0Ozelliklerinde (mukavemet, elastikiyet
modiilil, termal genisleme katsayisi) bozulmaya neden olabilir. Bu tir
radyasyon siddetine reaktdr basingli kaplarinda maruz kalinir. Binanin
hesaplanmasi veya yvapisal tasariminda bu faktorlerin dikkate
alinmasina ek olarak, 06zellikle radyasyona dayanikli agregalar (tas
taneleri) secilmelidir [58].

Yogun betonda barit kullaniminda dikkat edilmesi gereken
hususlar sunlardir;

e Basin¢ dayanimi kaybini azaltmak icin kirectasai iskeleti
korunmalidair.

e Barit kullanimi, %20 civarinda bir esneklik modiliiniin azalmasina
neden olur.

e Kumun barit ile degistirilmesi, betonun c¢ekme dayanimini yariya
indirir.

e Barit tozu, betonun sismesini etkilemez ancak biiziilmeyi azaltir

[59].

Sonu¢ olarak, glinimizde, insan sagligini tehdit eden basta
radyasyon yayan cihazlarin kullanimi, teknolojideki gelismelerle
birlikte yayginlasmistir [60]. Yiksek vyogunluklu betonlar notronlara
ve vy 1sinlarina karsi 1iyi koruma Ozellikleri, i¢ su icgerigi ve
sirasiyla nispeten yiliksek yoJunludu nedeniyle radyasyon koruma icin de
en vyaygin kullanilan malzemedir [61]. Kalkan ve Dbariyerli =zirhlzi
betonlar, KBRN kaynaklarinin siddetini ve zararli etkilerini
zayi1flatmak i¢in Online konan veya onu c¢evreleyen engeldir. Kursun,
beton ve su radyasyona karsi oldukca iyi koruma ve siddette azalmayi
saglamaktadir. Zirhlamada kullanilacak malzemelerin ylksek yogunluklu
malzemelerden secilmis olmasi 6zellikle X ve y 1sinlarina karsi etkili
sonuclarin alinmasina neden olacaktir. Bu nedenle savunma ve siginma
amag¢li vyapilarda adir agregalarin ve hammaddesi polipropilen olan
beton elyaflarinin kullanimi olduk¢ca ©o6nemlidir. Bu 1liflerin saha
betonlarinda kullanilmasi durumunda 19 mm, sap betonlarinda 12 mm ve
siva islerinde de 6 mm boyutunda olmasi yeterlidir. Beton elyaf
kullanimi sonucunda betonlarda 6nemli mukavemeti artisi hem de betonda
mikro ¢atlak oOnlenerek dolayli bir zirhlama elde edilmis olacaktir. Bu
balamda en etkinli ve verimli Dbeton zirhlamanin; adir agrega
kullanimli, yiksek kompasiteli, tercihen Dbor mineral katkili, S/C
orani disiik, soguk derzsiz, en az 60 cm ¢ekirdek c¢apli ve en az
400kg/m3®* cimento dozlu betonlarda yapilmasi uygun olacaktir.
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INVESTIGATION OF MICROSTRUCTURAL PROPERTIES OF 5140 STEEL WITH 316
STAINLESS STEEL JOINED BY FRICTION STUD METHOD

ABSRACT

This study investigated the joinability of AISTI 5140 heat treatable
steel and AISI 316 austenitic stainless steel joined by friction stud
welding. These steels have completely different properties, which is
widely used in industrial applications. Weldings was applied on steels
with the parameters of 1000, 1500 and 2000 rev/min turning speed and 8
and 10 sec friction time by milling machine. After the welding process,
hardness testing applied to determine hardness strength of welded
samples. Additionally, 1in order to determine the microstructural
features, research using the optical microscope, scanning electron
microscope (SEM) with Energy-dispersive Xray spectroscopy (EDS) analysis
tests were done. It was in the evaluation of information derived from
the results, AISI 316 and AISI 5140 steels which was joined by friction
stud without any problem.

Keywords: FSW, Hardness, Microstructure, AISI 5140, AISI 316

1. INTRODUCTION

Austenitic steels are non-magnetic stainless steels that contain
high levels of chromium and nickel and low levels of carbon. They are
the most widely used grade of stainless steel in many industries because
of their features such as formability, weldability, resistance to
corrosion and their good mechanical properties. Type 316 steel is an
austenitic Cr-Ni stainless steel that contains between two and three
percent Mo. the molybdenum content increases corrosion-resistance,
improves resistance to pitting in chloride ion solutions, and increases
strength at high temperatures. Common uses for type 316 stainless steel
include in the construction of exhaust manifolds, furnace parts, heat
exchangers, jet engine parts, pharmaceutical and photographic equipment,
valve and pump parts, chemical processing equipment, tanks, and
evaporators [1l]. The weldability of austenitic stainless steel has been
considered to weld able but when welded they are subjected to a number
of problems such as liquation cracking, weld solidification and more
other problem may occur if some proper precaution not taken [2]. Despite
the good corrosion resistant of austenitic stainless steel, the localized
form of corrosion may occur in the heat affected zone and around the
weld zone when dissimilar materials have been welded by fusion welds
[3]. On the over hand, the solid-state welding techniques, such as
friction stud welding(FSW)process a weld between work piece and stud
under compressive force and plastically displaces material from faying
surfaces. The principle of this technique is transformation of mechanical
energy into heat energy, and besides HAZ is small and no defect of slag
inclusion [4] FSW should be applied to acquire the sound joints of the
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dissimilar metals in which there are non-consumable requirement, low
shrinkage, low distortion and excellent mechanical properties [5 and 6].

2. RESEARCH SIGNIFICANCE

The Jjoining of AISI 5140 heat treatable steel and AISI 316
austenitic stainless steel is of very interest, because result of join
different but favorable properties of each component, namely, the high
corrosion resistant and strength at high temperature of AISI316, and the
wear resistant and high toughness of AISI 5140.

3. MATERIALS AND METHOD

3.1. Materials

For this study two materials were selected with different
properties, and besides AISI 316 stainless steel plate (10x50x50mm) studs
and AISTI 5140 steel rod (20mm) were joined with the friction stud welding
method. Composition of materials used in this study were given in Table
1.

Table 1. Chemical compositions of the materials used in this study

, Elements of Composition
Material : .
%C $Cr $Si $Mn $P %S $Mo SNi $Fe
AISI 316 0.008 16-18 1.0 2.0 0.045 | 0.03 2-3 | 10-14 | Balance
ATIST 5140 0.41 0.8 0.22 0.8 0.035 | 0.04 - - Balance

3.2. Friction Stud Welding

The samples of the test were machined for FSW as seen in figure 1
and surface of the samples cleaned and welding was carried out in a
milling machine using the process parameters given in Table 2. During
the welding, upset pressure kept constant 50MPa and while rotation speed
was 1750rpm and 2000rpm.

3.3. Microstructure Examination

The microstructures of friction stud welded interfaces were
analyzed by scanning electron microscopy (SEM) and Energy Dispersive
Spectrometry (EDS). For SEM inspections, cross-sectional interface of
ATISTI 316/AISI 5140 friction stud welded joints was grounded with using
adhesive SiC paper. For examine the microstructural changes in the weld
region, traditional cleaning and polishing method was utilized.

3.4. Microhardness Examination

The microhardness measurements of the friction stud welded of AISI
316/AISI 5140 couple, were performed from the base metal to the weld
center with intervals of 0.5mm and using the HV hardness scale under a
load of 100g.

4. RESULTS AND DISCUSSION

4.1. Macrostructure Examination

Macro images of FSW joints are illustrated in figure 1. It can be
seen that qualified and smooth joints is obtained. Moreover, depend on
increasing of the rotation speed, the AISI 5140 steel increasingly
flanges into the AISI 316 stainless steel surface and AISI 5140 gets
shorter.
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Figure 1. Macrograph of friction stud weldea joints

4.2. Microstructure Results

Figure 2 illustrates micro appearance of friction stud welded joint
of specimen S2. As it is seen, the flash increases with rotation speed.
When, the friction stud welding of dissimilar materials the axial
shorting of materials and the degree of flash were depending on
mechanical properties of two used materials. Between the two parts there
is a region surrounding the partial joining region which cannot be
ejected. When rotation speed increase post-welding axial shortening
increases. Figure 3 and 4 are showed typical microstructure of joined
across the interface. The zones of across the interface could be
identified as parent materials (PM), deformed =zone (Dz), fully
plasticized deformed zone (FPDZ) [10, 11 and 21]. During the friction
stud welding process, the temperature at the interface was measured
using an Extech VIR50 dual laser detector and the temperature values at
the interface of the joints are 1245-1350°C.

Figure 2. Micro-photo of sample used for microstructure examinations
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Figure 3: SEM micrograph taken from the welding interface of specimen
S1 and S3, respectively

4.3. Hardness Test Results

In this study, the microhardness distribution of friction stud
welded joints varies in three regions in accordance with the literature.
These regions are called deformed regions, fully deformed regions and
base materials. The hardness distribution increases in DZ and FDZ close
to the source interface, and then decreases to the original metal
hardness value. The presence of a band showing deformation hardening due
to thermo-mechanical effect on the AISI 316 austenitic stainless-steel
side of was determined in the interface microstructure analysis of these
welded joints. Similarly, the region adjacent to the junction interface
on both side, which hardened as a result of thermo-mechanical effect
that was determined in the SEM analysis photographs. The obtained
hardness values are in parallel with the structural changes occurring
at the joint interface of welded joints. The highest microhardness value
was recorded as 535 Hv in the fully deformed region. As is evident from
the results, an increase in stiffness at the joint interface was recorded
due to increase of rotation speed. When a comparison is made between the
hardness values obtained from all these samples, it is seen that the
speed has a significant effect on the hardness values reached at the
interface. It was also observed that the hardness increased in the
interface of FSW. The main reason for this can be attributed to the fact
that the AISI5140 steel ability to deform plastic becomes less viscous
as required to remove material from the interface.

500 [~ b
—+— S1

—6— S2
—+— S3
S4

450 -

400 -

350

300

Microhardness (HV)

Distance from weld center (mm)

Figure 4. The results of hardness
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4.4. EDX Analysis

In order to detection of phases hot occur during friction stud
welding process SEM and EDX analysis were done. Table 2 were presented
element and elemental concentration of joint zone. From the EDX analysis
Fe, Cr, W, C and Ni elements were identified in the interface of the
joint interface as seen EDS point in Figure 2. Changes 1in the
concentration of these elements indicate that diffusion and thermo-
mechanical stir are main reason of this phenomenon. Moreover, existence
of C, W and Cr elements will cause formation of carbides such as WC, CrC
and Cr7C3 and this is due to the increase in hardness.

Table 2. EDX analysis point results from SEM microstructure

Elt. | Line | Intensity (c/s) Error 2-sig Conc Units 1

B Ka 0.00 1.649 0.000 wt.$%

C Ka 127.31 8.120 23.038 wt.$%

Ne Ka 14.66 4.130 1.780 wt.%

S Ka 33.72 6.402 0.867 wt.%

Cr Ka 408.00 13.539 12.680 wt.%

Fe Ka 1,090.87 21.211 53.997 wt.%

Ni Ka 95.72 7.090 6.847 wt.%

W La 1.79 3.058 0.791 wt.%
100.000 wt.% Total

Elt Line Intensity (c/s) Error 2-sig Conc Units 2

B Ka 0.00 1.496 0.000 wt.$

C Ka 5.36 3.222 1.569 wt.%

Ne Ka 16.09 4.014 2.931 wt.%

S Ka 29.43 5.953 1.078 wt.%

Cr Ka 387.59 13.073 15.945 wt.%

Fe Ka 1,029.09 20.642 67.843 wt.%

Ni Ka 95.04 6.888 9.164 wt.%

W La 2.49 2.904 1.470 wt.%
100.000 wt.% Total

Elt Line Intensity (c/s) Error 2-sig Conc Units 3

B Ka 0.00 1.720 0.000 wt.$

C Ka 98.33 7.197 22.524 wt.%

Ne Ka 0.00 2.993 0.000 wt.%

S Ka 2.09 4.457 0.070 wt.%

Cr Ka 36.74 5.197 1.051 wt.%

Fe Ka 1,177.79 21.980 74.173 wt.%

Ni Ka 4.35 3.108 0.407 wt.%

W La 3.11 2.491 1.775 wt.%
100.000 wt.% Total

5. CONCLUSIONS
In this research, Austenitic stainless steel and alloy steel has
been joined using friction stud welding. Below results was concluded:

e The macrostructure study showed one-sided symmetrical flange
formation of joint and with increases in rotation speed flange

e Austenitic stainless steel and alloy steel was seamlessly joined
using FSW without any defects.

e Three different zone identified in microstructure examination of
friction stud welding namely parent material, deformed zone, fully
plasticized deformed zone.

e The highest microhardness value was recorded as 535 Hv in the fully
deformed region due to dynamic recrystallization of the joint
interface.
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LEACHING OF METALS IN PRESENCE OF AMMONIA SOLUTION FROM PRIMARY
LEACHING RESIDUE WITH COPPER OXALATE

ABSTRACT

In this study, selective copper recovery from thermal
decomposed leach residue was investigated in presence of ammonia
solution. The 1leach residue was obtained that oxalated structure
exhibits by leaching the chalcopyrite concentrate in the presence of
oxalic acid and hydrogen peroxide. Optimum leaching conditions were found
to be as follows: Decomposition temperature: 400°cC; Ammonia
concentration: 9M; Leaching temperature: 45°C; Leaching time: 120
min; Liquid/solid ratio: 25mL/g; Stirring speed: 400rpm. Under these
conditions, it was determined that the copper extraction value was 90%
and iron did not pass into the solution at all.

Keywords: Copper Oxalate, Ammonia Solution, Leaching,

Thermal Decomposition

1. INTRODUCTION

Hydrometallurgical processing of chalcopyrite to produce copper
remains challenging because of 1its inertness in aqueous systems,
particularly at room temperature and atmospheric pressure (Tanta et al.,
2019:118) . Due to this inertness and its global abundance, chalcopyrite
is one of the most extensively investigated copper minerals (Watling,
2013:163). In order to accelerate the dissolution of chalcopyrite,
various leaching methods have been proposed from laboratory studies. The
leaching of chalcopyrite has been studied using nitric acid, sulfuric
acid, ferric chloride, ferric sulfate, oxygen, ozone, hydrogen peroxide
cyanide and ammonia (Sanchez and Lapidus., 2017:192). Among the less
toxic oxidants, hydrogen peroxide has received the most attention. Since
it satisfies the oxidation potential criterion (E°=1.77) and has been
successful in the oxidation of other refractory sulfides, such
as sphalerite (ZnS) and pyrite (FeSy) ( Antonijevié¢ et al., 2004:329).
However, hydrogen peroxide is an unstable compound, whose decomposition
can be catalyzed by certain factors such as the presence of an acid,
base, mineral surface or soluble ion. The authors aimed to find
alternative chemicals suitable for copper leaching from chalcopyrite.
Oxalic acid was wused as a chemical lixiviant to investigate the
efficiency of copper extraction from chalcopyrite. Due to chealitng
feature of oxalic acid, it hinders to iron precipitation by composing
soluble complex anions in range wide of pH. Oxalic acid is a common
organic acid and it dissolves easily in warm water. It is also widely
used as metal precipitant (Sun and Qiu., 2012:1575). Oxalate ion, which
has bidentate ligand, can react with metal ions such as Cu(II) and Zn(II)
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ions to form a square planar four coordinate complex as follows. Reaction
of aqueous oxalic acid with copper ion results in the formation of
aqueous copper oxalate (Cu(Cy04)22") and then copper oxalate (CuCy04)
precipitates. Leaching process of copper containing samples with the
aqueous solution of oxalic acid results low copper dissolution.
Because, the complex 1is scarcely soluble in water (Humar et al.,

2004:463) . In this study, selective removal of iron from chalcopyrite
concentrate and selective copper recovery in presence of ammonia
solution from thermal decomposed leach residue was investigated.

2. MATERIAL AND METHODS

Leach residue was used in this study to investigate the selective
recovery of copper by thermal activation in the presence of ammonia
solution. The leach residue was obtained that oxalated structure
exhibits by leaching the chalcopyrite concentrate in the presence of
oxalic acid and hydrogen peroxide. Chemical analyses of leach residue
were carried out by ICP OES in clear supernatant that was obtained by
the microwave assisted dissolution technique. Results of the chemical
analyses are shown in Table 1. Mineralogical analysis of the leach
residue was performed using an X-ray diffraction system. Mineralogical
characteristics showed that the leach residue 1is mainly composed of
copper oxalate (C2Cu0s4) and chalcopyrite (CuFeSy) (Figure 1). Thermal
decomposition process of copper oxalate was carried out in the ash
furnace. The sample was weighed 8g and placed in the oven with a porcelain
crucible. Then thermal activation was performed. At the end of the
thermal decomposition time the sample was taken to the desiccator and
cooled to room temperature. After that, structure obtained by thermal
decomposition of leach residue was leached in presence ammonia solution.
Leaching experiments were carried out in 0.3 L flasks with a condenser,
placed on a magnetic multi stirrer equipped with a circulatory water
bath. At the end of the 1leaching process, the clear and pregnant
solutions were analyzed for copper and iron by a atomic absorption
spectrophotometer (AAS).

Table 1. Chemical constitute of leach residue
Element Cu Fe S Zn Mg Ca Al
% 29.3 9.7 13.29 0.08 0.22 0.02 0.16

K:Chalcopynte
P Pyrnite

ACopper Oxalate(C,CuOy)

B Sulfur(S)

C.Chalcovnte(CuFeS;)

D:Pynite(FeS3)

EDibenzoviethyviene tetracarboniron
(C;OH12FeOg)

20 30 ao s0 60 70
Diffraction angle, 2 Theta (%)

Figure 1. XRD pattern of chalcopyrite concentrate(l) and leach
residue (2)
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3. RESULTS AND DISCUSSION

Thermal decomposition of metal oxalates has been the subject of
many researchers for more than a century. According to earlier reports
the thermal decomposition of copper oxalate is taking place through
various pathways, of which the three main competing reactions are (Sarada
et al., 20106):

CuC,04 (s) :

a— Cu(s)+2C02 (g)

b (¥)Cu20 (s) + (¥) CO (g) +*C02 (q)

c— CuO(s)+CO(g) +CO2 (g)

Decomposition of copper oxalate results in the formation of
metallic copper or copper oxide (CuO/Cu,0) by evolution of CO,/CO at the
end of the thermal decomposition process. But, 1in this study due to
elemental sulfur was observed formation of copper sulphate at the end
of thermal activation. In this study, firstly, the effect of thermal
decomposition temperature and the effect of ammonia concentration on the
result were examined. As shown in Figure 2, with increasing thermal
decomposition temperature increases in the amount of copper extracted.
In the leaching experiments performed as a result of thermal activation
at 200°C, it is understood that the amount of copper extracted does not
exceed 2% despite the increased ammonia amount.

In leaching of the samples obtained as a result of thermal
decomposition temperature of 300°C, it is seen that the amount of copper
transferred to the solution is around 65%. In leaching experiments
performed with 1 M NH; concentration in thermal activation at 400°C, 30%
of copper was extracted. On the other hand, in leaching experiments
performed with 9 M NHz concentration, it was understood that copper
extraction value increased up to 90%. As shown in Figure 3, the effect
of thermal decomposition time at 400°C on the result is seen.
Accordingly, it 1is seen that metal extraction wvalue increases with
increasing decomposition time and after 60 min decomposition time,
extraction values do not change much. On the other hand, as expected in
all of this group of studies, it is seen that iron does not pass into
the solution at all. It is thought that the iron ions precipitate in the
form of hydroxide and/or oxide due to the high final pH (pH>10) of the
ammonia solution used in leaching studies. Whereas, copper 1ions are
transferred to the solution with the formation of various amine complexes
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4. CONCLUSION

In this study, selective copper recovery from thermal
decomposed leach residue was investigated in presence of ammonia
solution. The leach residue was obtained that oxalated structure
exhibits by leaching the chalcopyrite concentrate in the presence of
oxalic acid and hydrogen peroxide. Leach residue were characterized. The
effects of various leaching variables on metal extraction were studied.
Optimum leaching conditions were found to be as follows: Decomposition
temperature: 400°C; Ammonia concentration: 9M; Leaching temperature:
45°C; Leaching time: 120 min; Liquid/solid ratio: 25mL/g; Stirring
speed: 400rpm. Under these conditions, it was determined that the copper
extraction value was 90% and iron did not pass into the solution at all.
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RECOVERY OF ZINC BY ELECTROLYSIS IN ZINC SULFATE SOLUTION

ABSTRACT

In this study, the recovery of metallic zinc by electrolysis
from the zinc sulphate solution obtained by leaching of simitsonite
ore in the presence of sulfuric acid was investigated. According to
the results obtained at the end of leaching process, zinc and iron
extractions which are transferred to solution are given 92.83 % and 3.83
% respectively. The aim of this study was to investigate the effects of
electrolysis conditions such as temperature, time on metallic =zinc
production. Under optimum conditions, it was determined that the metallic
zinc coating efficiency on the cathode surface was determined as 97%.
Xrd analysis of cathode metal indicated that pure =zinc metal was
obtained.

Keywords: Zinc, Electrowinning, Zinc Sulfate, Leaching

1. INTRODUCTION

Zinc is one of the most important metallic elements in the world
and is mainly used on the surface of other metals to prevent oxidation;
it is also used to make zinc compounds and brass. Due to its low cost
and abundance, zinc is widely used in the production of galvanized steel,
sacrifice anodes and primary and secondary batteries. Currently, zinc
is the fourth most widely consumed metal, after iron, aluminum and copper
(Abkhoshk, 2014:153; Ma, 2011:134).

Pyrometallurgical and hydrometallurgical routes or their
combination can be employed for treating secondary materials. The
hydrometallurgical processes are regarded as eco-friendlier for treating
such materials having a low zinc content (Turan, 2004:169; Jha, 2001:1).
Approximately 90% of the world's zinc production utilizes
hydrometallurgical processing methods, which provide important technical
and economic advantages. Electrolytic recovery of zinc is one of the
oldest industrial processes, whose importance lies in the great worldwide
demand for this metal that currently reaches an overall production of 9
million tonnes per year. However, even though the electrolytic
processing of zinc has been in practice for many years, there still
exist current efficiency problems in the cathodic process. These low
efficiencies (88-93%) have a serious impact on the costs associated with
energy consumption (Rec éndiz, 2007:6880). Due to the nature of the
electrochemical reactions, Zn electrowinning is an energy-intensive
process that consumes a large amount of energy, hence increasing current
efficiency and reducing energy consumption become one of the most
important objectives of the operation. In this study, the recovery of
metallic zinc Dby electrolysis from the zinc sulphate solution
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obtained by leaching of simitsonite ore in the presence of sulfuric
acid was investigated. In for this purpose, optimum electrowinning
conditions for metallic zinc recovery were determined.

2. RESEARCH SIGNIFICANCE
Zinc is one of the most important metallic elements in the world
and is mainly used on the surface of other metals to prevent oxidation;

it is also used to make zinc compounds and brass. Due to its low cost
and abundance, zinc is widely used in the production of galvanized steel,
sacrifice anodes and primary and secondary batteries. Currently, zinc
is the fourth most widely consumed metal, after iron, aluminum and copper
(Abkhoshk, 2014:153; Ma, 2011:134) . Pyrometallurgical and
hydrometallurgical routes or their combination can be employed for
treating secondary materials. The hydrometallurgical processes are
regarded as more eco-friendly for treating such materials having a low
zinc content (Turan, 2004:169; Jha, 2001:1). Approximately 90% of the
world's zinc production utilizes hydrometallurgical processing methods,
which provide important technical and economic advantages.

3. MATERIAL AND METHODS

Zinc sulphate solution was used in this study to investigate the
production metallic zinc by using electrolysis method. Zinc sulfate
solution was obtained by leaching simitsonite (ZnCO3) ore in sulfuric
acid medium. Simitsonite ore was provided Elazi§, Turkey. After leaching,
impurities in solution such as iron, arsenic and antimony was
precipitated through neutralization of lime water. Metallic zinc was
produced by electrowinning of zinc sulphate solution after adjusting the
pH value 4. Chemical analyses of simitsonite ore were carried out by
ICP-OES. Results of the chemical analyses are shown in Table 2.
Mineralogical analysis of the metallic zinc obtained by electrowinning
was performed using an X-ray diffraction system. Metallic zinc recovery
was investigated using a moving anode-cathode in a vertical plane in a
bench electroplated zinc electrolytic cell. As anode and cathode plate
for electrowinning were used lead and aluminum, respectively.
Electrolysis experiments were carried out in 0.4 L flasks with a
condenser, placed on a magnetic multi stirrer equipped with a circulatory
water bath. Metal analysis of initial and final leaching solution was
performed by an atomic absorption spectrophotometer (AAS). In all
electrowinning experiments, temperature and time were conducted. The
amount of zinc present in the first and last solution is shown below
(Table 1).

Table 1. Zinc values in different circumstances

Process steps $Value Amount of Zinc
Initial Zinc Content 100% 50.18 g/L zinc
zinc Extract Obtained In Leaching Process 92.83% 46.58 g/L zinc
Amount of Zinc Recovered After Electrolysis 97% 1.40 g/L zinc

Table 2. Chemical composition of simitsonite ore
Element Zn Pb Fe Mg Ti Ca Al
% 25.09 13.93 0.40 3.31 0.001 6.84 0.08

Table 3 shows the parameters that are kept constant during the
electrolysis process.
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Table 3. Electrolysis conditions

Conditions Values
Anode Surface Area (Lead)cm? 22.5
Cathode Surface Area (Aluminum)cm? 15
Anode-Cathode Distance (mm) 50
Voltage (V) 5-5.5
Current (A) 1-1.2
Stirring Rate (rpm) 600

4. RESULTS AND DISCUSSION

Zinc is one of the most commonly used metals. In our country, there
is no facility in the current situation regarding the production of
zinc. A number of researchers have conducted studies on zinc production.
Reactions that occur in the recovery of metallic zinc using electrolysis
method in zinc sulfate solution are given below. Several important
electrode reactions are involved in the Zn electrowinning process,
including the reduction of Zn ions and the side reaction of hydrogen
evolution on the cathode as well as the decomposition of water at the
anode

Anode

(SO4) 2~ + H*(OH)- — HpSO4 + 1/20, + 2e- -1.229 V (1)
Cathode

7n’t + 2e~ - 7Zn°-0.763 V (2)
Cell Reaction

7ZnS0; + H,O —H»S04 + 1/20, + Zn°® -1.992 V (3)

In this study, firstly, the effect of electrolysis temperature and
time on the result was investigated. As shown in Figure 1, amount of
zinc coating increased on the cathode surface with increasing of
electrolysis time. After 7 hours of electrolysis time, it was observed
that by 97% efficiency zinc coated on the cathode surface. In the normal
electrolysis conditions, temperature 1is very effective parameter.
Nevertheless, in this study, it was determined that coating efficiency
decreased after 5 hours’ electrolysis at all temperatures (35-55°C). As
shown in Figure 2-4, zinc coating increased on the cathode surface with
increased electrolysis temperature until 55°C. At the end of 5 hours at
temperature range of 35-55°C, the amount of zinc coated on the cathode
surface was seen to be 94-96% approximately. However, it was observed
that coating production decreased with increased electrolysis time. This
decreasing of zinc coating can be attributed to stirring of electrolysis
solution, so that coated zinc particles on the cathode dissolute to
leaching solution with effect of high temperature. The effect of other
parameters is kept constant which they will be examined in the scope of
the study. Mineralogical analysis of the metallic zinc obtained by
electrowinning was ©performed using an X-ray diffraction system.
Mineralogical characteristics showed that the cathode product obtained
by electrowinning is mainly metallic zinc (Figure 5).
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Figure 1. The effect of electrolysis time on the production of
metallic zinc from zinc sulfate solution (Solution temperature:25°C)
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Figure 2. The effect of electrolysis time on the production of
metallic zinc from zinc sulfate solution (Solution temperature:35°C)
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Figure 3. The effect of electrolysis time on the production of
metallic zinc from zinc sulfate solution (Solution temperature:45°C)
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Figure 4. The effect of electrolysis time on the production of
metallic zinc from zinc sulfate solution (Solution temperature:55°C)
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Figure 5. XRD pattern of metallic zinc

5. CONCLUSION

In this study, the recovery of metallic zinc by electrolysis
from the zinc sulphate solution obtained by leaching of simitsonite
ore in the presence of sulfuric acid was investigated. the effects of
electrolysis conditions on metallic zinc production were studied.
optimum electrolysis conditions were found to be as follows:
electrolysis temperature: 25°C; electrolysis time: 7 h; stirring
speed: 600 rpm, anode surface area: 22.5cm?; cathode surface area 15cm?;
voltage: 5-5.5V; current: 1-1.2A and anode-cathode distance: 50mm. Under
these conditions, metallic =zinc recovery efficiency from leaching
solution was determined as 97%.
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INSAAT PROJELERINDE MALIYET, SURE VE RISKIN BIRLIKTE ELE ALINDIGI
SIMULASYONA DAYALI BIR RISK YONETIM MODELI

0z

Bu c¢alismada insaat projelerinde ana kaynak ve verimlilik
unsurlarindan olan slire, maliyet wve kalitenin, risk yoOnetimi ile
optimizasyonu ig¢in bir model olusturulmustur. Bu model, Monte Carlo
Benzetimi 1ile Dbir {dstyapi projesinin kaba insaatina uygulanmistir.
Modelin kurulumu, analizi wve risk kayitlari; bir ticari yazilim ile
saglanmistir. Calisma sonucunda edinilen bulgularin bazilari sdyledir;
Riskler ddhil edilmeden hesaplanan proje maliyeti 309.941,61TL, yapilan
benzetim sonucu %80 gliven araliginda risklerin d&hil edilmesi ile
342.800,73 TL olmus, tepki uygulandidinda bu rakam 336.285,70 TL’ye
dismistir. Riskler dadhil edilmeden hesaplanan proje siresi 92 gun iken,
risklerin d&hil edilmesi ile 140 glin olmus, risklere karsi tepki
uygulanmasi ile 115 gline dismistiir. Sonu¢ olarak risklerin hesaba
kat1ldigi ve onlem alinmadidi durumda planlanan dederlere kiyasla, proje
maliyeti ve proje tamamlanma siiresi artmistir. Risklerin ydnetilmesi ile
tepki planlarinin projeye uygulanmasi halinde ise risklerin maliyete
olan etkisinin %49, siireye olan etkisi ise %44 azaldigi gorilmistir.

Anahtar Kelimeler: Risk Yoénetimi, Ustyapi Projesi,

Monte Carlo Benzetimi, Verimlilik

A RISK MANAGEMENT MODEL BASED ON SIMULATION WITH COST, DURATION AND
RISK IN CONSTRUCTION PROJECTS

ABSTRACT

In this study, a model is developed for risk management and
optimization of time, cost and quality, which are the main source and
efficiency elements in construction projects. This model was applied to
the rough construction of a superstructure project with the Monte Carlo
Simulation. Model setup, analysis and risk records; provided with a
commercial software. Some of the findings obtained from the study are
as follows; The project cost is calculated as TL 309.942.- without the
inclusion of risks, and as a result of the simulation, the inclusion of
risks in the 80% confidence interval was TL 342.801.- and when the
response was applied, this figure decreased to TL 336.286.- While the
project duration calculated without the inclusion of risks was 92 days,
it was 140 days with the inclusion of risks and decreased to 115 days
with the response to risks. As a result, when the risks are taken into
account and no measures are taken, project cost and project completion
time have increased compared to the planned values. When the risks were
managed and the response plans were applied to the project, the impact
of risks on costs decreased by 49% and the impact on time decreased by
44%.

Keywords: Risk management, Superstructure Project,

Monte Carlo Simulation, Productivity
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1. GIRiS (INTRODUCTION)

Insaat projelerinde verimlilik, iyi bir proje ydnetimi ile mimkin
olur ve proje yonetimi, siire ve maliyet gibi kaynaklari proje
gereksinimlerine gdre en uygun sekilde ve miktarda kullanmayi hedefler.
Insaat proje ydénetiminin ana gdrevi projenin siire, maliyet ve kalite
sartlarini saglamaktir. Bu unsurlar da bazi dis ve i¢ faktdrler etkisi
altindadir. Bu etkiler proje ydonetiminin bir bileseni olan risk ydnetimi
ile yonetilir. Risk yonetimi, proje sliresince kaynaklara etki edebilecek
etkilerin belirlenmesinde ve etkilerinin en aza indirilmesi veya yok
edilmesi ile ilgilenir. Risk yo®netimi, proje yodnetiminin kritik bir
bilesenidir. GUnimizde artik ydnetilmeyen riskler proje basarisizliginin
ana sebeplerinden biri olarak godsterilmektedir [1]. Bu calismada
betonarme bir wvillanin metraj bilgileri kullanilarak birim fiyat
analizleri ile kaynak kullanimlari belirlenmis ve buna gdre bir planlama
yapilmistir. Yapilan planlamada, projenin maruz kalabilecedi maliyet,
stire, kalite riskleri, risk tepki planlari ve bunlarin maliyetleri
yansitilmistir. Risklerin yodnetildidi ve tepkisiz kalindigi durumlar
karsilastirilmis, risklerin yonetildigi durumda ne kadarlik bir ilk
yatirim maliyetine karsilik kaynaklardan ne kadar tasarruf
yapilabilecedi belirlenmistir.

Risk yonetimi, glinimiiz literatiiriinde 4 bilesenden olustudu genel
olarak kabul edilmistir. Bu bilesenler; riskin tanimlanmasi, risk
analizi, risk tepki planlamasi, risk godzetimi wve kontroltdir [2].
Risklerin tanimlanmasi, analizi ve kabul edilebilirlik kriterinin
hesaplanmasi asamalari IS0 standart tanimlarinda risklerin
deJerlendirilmesi (risk assessment) adi altinda gruplanir [3]. Risklerin
degerlendirilmesi {Uzerine, Kangari ve Riggs (1989) Dbulanik kime
teorisini gelistirmis, ardindan 90’11 yillarda risk yodnetim modelleri
arastirmacilarin ilgisini cekmistir [4 ve 5]. Bilgisayarlarin
kapasitelerinin de artmasi Onceden mimkiin olmayan bircok olanag:
beraberinde getirmis wve Dbunun sonucunda da c¢esitli calismalar
yapilmistir. Bu calismalar genel olarak olasilik ve bulanik kiilme teorisi
tizerine yapilmistir. Ornek olarak Hull (1990) Monte Carlo benzetimi ve
PERT tekniklerini temel alan modeller gelistirmistir [6]. Yeo (1990),
aralik vyaklasimi metodu ile PERT teknigini birlikte kullanan
“beklenmeyen olay mihendislidi” metodunu gelistirmistir [7]. Arikan
(2005), uluslararasi insaat projeleriigin teklif hazirlama asamasinda
kullanilmak zere bir risk yonetim karar destek sistemi, Integrated Risk
Management System (IRMS), gelistirmistir.

Hiyerarsik risk yapilanmasi kullanilarak risklerin tespit
edilmesi, Monte Carlo benzetimi kullanilarak risk analizi yapilmasz,
risk derecelendirilmesi ile risklerin dederlendirilmesi, risk yonetim
stratejilerinin gelistirilmesi, kurumsal Dbellek kullanimi ve risk
gorintileme islemi IRMS’in icerdigi baslica 6zellikler olarak
vurgulanabilir [8]. Anac¢ (2007), risk degerlendirme asamasini, proje
6ncesi, proje uygulanma sirasinda ve proje sonrasi durumlarinda ele
alarak, proje sonrasi risk deferlendirilmesini destekleyen bir program
gelistirmistir [9]. Bu c¢alisma ile Anac¢ (2007), verilerin verimli
kullanilmasi ile firmalar ic¢in ileriki projelerde daha isabetli bir risk
yonetimi uygulanmasina imkdn saglayan, sirdiriilebilir bir risk yonetim
anlayisi kazandirmistir. Nasser Abdollahi (2010), Marmaray Projesi ele
alarak avrupa vyakasi kazi islemleri ic¢in detayli bir risk yonetimi
uygulanmis, sonu¢ olarak toplam proje siiresinden (1316 gin) 555 gln,
toplam proje maliyetinden (25.125.121.00%) 6.675.128.00$ tasarruf
saglanmistir [10]. Bu c¢alismada risk yonetimi ile tasarruf edilebilecek
stire ve maliyetin bu kadar yiiksek ¢ikmasi, projenin biiyiik 6lcekte olmasi
ve beklenilmeyen kosullarin c¢ok fazla olmasindan kaynaklanmaktadir. Bu
da sektdre, insaat altyapi projelerinde risk yoénetimi uygulamanin ne
kadar o6nemli oldudunu vurgulayan bir calisma olmustur.

38



4th International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (IS8S52019), 1AI15PB; pp:37-45.

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Yapilan calismada, plana risklerin analizi ve yorumlanmasi ig¢in
Monte Carlo metodu kullanilmistir. Bunun ana sebebi, veri acisindan
risklerin c¢ok fazla belirsizlik icermesi ve insaat projelerinin ayni
kosullari tekrar edemeyecek kadar karmasik olusudur. Monte Carlo
benzetiminin amaci birbirinden badimsiz rastgele deJiskenler ile kurulan
modeli test etmek ve yorumlanmasina ara¢ olmaktir.

3. ANALITIK GALISMA (ANALYTICAL STUDY)

Slire ve maliyet risk unsurlarinin, miistereken etki ettirilmesinin
sire ve maliyet etkisinin incelendidi bu calismada, ele alinan yapiya
ait metraj bilgileri ilgili bir firmadan edinilmistir. Sec¢ilen vyapzi,
kare tipi bir plana sahip, bir bodrum, bir zemin ve bir adet normal kat
bulunan betonarme Dbir wvilladir. Yapinin mimari plani Sekil 1'de
gdsterilmistir. Binanin kaba insaatinin planlanmasi, risk kayitlarinin
olusturulmasi, risk tepki planlarinin olusturulmasi, simiilasyonun
uygulanmasi, karsilastirma analizlerinin vyapilmasi ig¢in ticari bir
yazilim olan Primavera Risk Analysis programi kullanilmistir. Program
Oracle firmasinin gelistirmis oldudu bir programdir ve Pertmaster olarak
da bilinir. Sadece Pertmaster yazilimi ile bir plan yapilabilir, kaynak
kullanimlari olusturulabilir, her tirld kaynak kullanimina ait
istatistiksel bir dadilim verisi atanabilir ve birbirleri arasinda
istenilen bir oranda iliskilendirilebilir, proje riskleri detayli bir
sekilde kayit edilebilir, Monte Carlo simiilasyonu uygulanabilir, birden
fazla durum birbirleri ile kiyaslanabilir.
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Sekil 1. Mimari normal kat plani
(Figure 1. Architectural normal floor plan)
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yapilabilmesi

Bu g¢alismada wuygulama ic¢cin secgilen

icin gereken veriler bazi

yapiya ait planlamanin
kabuller dogrultusunda elde

edilmistir. Bu kabuller sunlardir;

Proje plan takvimi ginlik 10 saat ve haftanin 5 giinti calisilacak
sekilde ayarlanmistir.

Birim imalat girdi miktarlari, bir dider deyis ile faaliyetlerin
kullandigi kaynak cesitleri ve miktarlara, birim fiyat
analizlerindeki dederler kabul edilerek hesaplanmistir. Hesaplanan
degerlerde sadece dogrudan giderler ele alinmistir.

Miteahhit kari d&hil edilmemis ve dolayli giderler farkli bir
kalemde ele alinmistir.

Metodun saglikli uygulanabilmesi i¢in bilgisayar ve bir yazilimin

kullanilmasi gerekmektedir. Calisma 5 ana asamadan olusmaktadir;

Verilerin toplanmasi ve programa girilebilir hale getirilmesi
Verilerin programa girilmesi ve proje planlamasinin yapilmasi
Projeye ait risklerin belirlenerek plana yansitilmasi ve benzetim
uygulanmasi

Risklere karsi Onlem planlarinin plana yansitilmasi ve benzetim
uygulanmasi

Ciktilarin yorumlanmasi

Calismanin detayli akis semasi ise Sekil 2’de gOsterilmistir.

Verilerin Toplanmasi

v

Yazihm Ayarlarinin

Proje Faaliyetlerinin
Olusturulmasi

v

Faaliyetlerin Kaynak
Kullanim Detaylarinin
Belirlenmesi

v

Yapilmasi

v

Proje Planlamasinin
Yapilmasi

v

Kaynak Turlerinin
Programa Tanitilmasi

Risklerin Plana Dahil
Edilmesi

hl

Proje Risklerinin
Belirlenmesi

v

Risk Ozelliklerini
Niteleyici Sistemin
Olusturulmasi

v

Risklere Ait Etki ve
Tepki Verilerinin
Yazilima Tanitiimasi

v

Durum

Risklerin Kabul Edildigi

v

Monte Carlo
Benzetim
Uygulanmasi

v

Risklere Tepki
Uygulandigi Durum

v

Monte Carlo
Benzetim
Uygulanmasi

Sonuglarin
Kiyaslanmasi ve
Yorumlanmasi

Sekil 2. Akis semasi
(Figure 2. Flow chart)

40



4" International Science Symposium (September 04-06, 2019), m
Kiev-Ukraine (IS8S52019), 1AI15PB; pp:37-45.

X372

3.1. Risklerin Projeye Yansitilmasi ve Risk Yonetim Modelinin
Olusturulmasi (Projecting Risks to the Project and Forming a
Risk Management Model)

Primavera Risk Analysis programi ile planlamanin yapilmasinin
ardindan risklerin projeye dédhil edilmesi islemi gelmektedir. Risklerin
projeye yansitilmasi slireci su alt sliregclerden olusmustur;

e Risk skoru ydntemi ve matrisinin hazirlanmasi

e Proje risklerinin “risk register” modiili ile programa tanitilmasi
e Risk tepkilerinin belirlenmesi ve 0zellikleri programa tanitilmasi
e Risklerin plana d&dhil edilmesi

Risk skoru, bir riskin etkilerinin, olasilidinin,
yonetilebilirliginin  hesaba katilarak hesaplandiga degerdir. Bu
calismada risk skoru hesabi; riskin maliyete, slireye ve kaliteye etkisi,
yonetilebilirlik seviyesi, gercgeklesme olasi1ligi parametreleri

deerlendirilerek vyapilmistir. Riskin maliyete, silireye ve kaliteye
etkisi bes skala de§eri ile deferlendirilmistir (Tablo 1).

Tablo 1. Risk etki skalalara
(Table 1. Risk impact scales)

Etki Tipi Cok Dusiik Dislik Orta Yiksek Cok Yiliksek
Stre <=2 Sa <=2 Sa -1 gun| 1-5 Gin 5-20 Gin >20 Gln
Maliyet (TL) <=2 bin 2-5 bin 5-20 Bin | 20-50 Bin >50 Bin
Bir Az Birden Fazla Bir Birden
- ) ~ ) Fazla
Onemli Az Onemli . .
. ” . Onemli Kabul
Kalite Sartname Onemli Sartname .
) . Sartname Edilemez
Maddesi Sartname Maddesi Maddesi
ihlali ihlali ihlali . .
IThlali

Bu tabloya gdre o6rnedin eder bir risk ig¢in slire ve maliyet etkisine
yiksek 1ise, risk gerceklestidi takdirde, plan 5 ile 20 gin arasinda
uniform dagilan rastgele bir sayida gln gecikmeye udrayacak demektir.
Buradaki dagilim istede bagli dedistirilebilir. Ayni sekilde maliyet
icin ylksek ise proje, 20 bin ile 50 bin arasi rastgele bir defer proje
maliyetine eklenir. Ayni durum kalite ic¢in gegerli dedildir. Kaliteden
kasit burada isin sartnameye ne kadar uygun yapilip yapilmadigidir.
Burada kalite direkt olarak plana dahil degildir. Fakat e§er bir risk,
birden fazla ©Onemli sartname maddesi ihlal ediyor ise, bu o riskin
skorunu artirir ve risk, kalitenin d&hil olmadidi durumda gbz ardi
edilebilir iken risk skorunun artmasi ile artik onemli hale gelebilir.
Bu sekilde kalite riskleri plana dolayli sekilde etki ettirilmistir.
Riskin meydana gelme olasilidi ayni sekilde bes skala deferi ile ifade
edilmistir (Tablo 2).

Tablo 2. Risk olasilik skalasi
(Table 2. Risk probability scale)

Deger Olasilik

Cok Yiiksek | $70 Ile %100 Arasi
Yiiksek %50 Ile %70 Arasi
Orta %30 Ile %50 Arasi
Diisiik %10 Ile %30 Aras:
Cok Diisiik %0 Ile %10 Arasi

Riskin yonetilebilirlik derecesi ise bir riskin ne kadar kolay
veya zor ydbnetilebilir oldudunu belirtir. Risk skoruna etkisi ise; ilgili
skala degeri ile riskin skorunu carpar ve bu sayede risk skorunu artirir
veya azaltir. Calismada kullanilan risk yoénetilebilirlik skalasi Tablo
3'de belirtilmistir.
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Tablo 3. Riskin ydnetilebilirlik skalasi
(Table 3. Risk manageability mcale)
Skala Degeri |Katsayi |[Aciklama

Viksek 0.9 Proje Yénetim Ekibinin Kontroll Altindadir
Olasilidi ve/veya Etkileri Kontrol Edilebilir

Normal 1 Proje Yonetim Ekibinin Etkisi Altindadir
Olasi1lidi ve/veya Etkileri Etkilenebilir

Diisiik 1.1 Proje Yéne?im Ekibipin Etki§i Disindadir
Sadece Etkileri Etkilenebilir

Risk skorunun hesaplanmasinda riskin olasiligi, etkileri wve

yonetilebilirlik de§eri hesaba katilir. Modelde 3 farkli risk etki tipi
oldugundan risk skoru su sekilde hesaplanir; maliyet ic¢cin ayri, sire
icin ayri ve kalite ic¢in ayri skala deJerleri, riskin olasilik skalasi
ile matriste kesistigdi skor matristen alinir. Ardindan bu u¢ skor
deerinin ortalamasi alinir. Daha sonra 1ilgili vyonetilebilirlik
katsayisi ile carpilir ve risk skoru belirlenmis olur. Ornedin; bir
riskin gerceklesme olasiligi yliksek, maliyete etkisi ylksek, silireye
etkisi diisiik, kaliteye etkisi yliksek ve yonetilebilirlik derecesi ylksek
ise risk skoru hesaplanir. Risk skorunun derecelendirilmesi {i¢ ayri
tolerans skalasina ayrilmistir. Bu durumda risk skoru-derecesi iliskisi
Tablo 4’de gbsterilmistir.

Tablo 4. Risk tolerans skalasi
(Table 4. Risk tolerance scale)
Risk Skoru |Risk Derecesi Renk
<=5 Distk Yesil
>5 Orta Sari
>23 Yiuksek Kirmizi
Risk parametrelerinin ifade edilebilecedi ve nitelenebilecegi
araylz olusturulduktan sonra sonra riskler, programa “risk register”

isimli modiil ile tanitilir. Bu c¢alisma ic¢in yapilan arastirma ile bir
bina insaatinin siklikla maruz kalabilecedi 11 adet risk belirlenmistir.
Bu riskler Tablo 5’'da gbsterilmistir.

Tablo 5. Belirlenen proje riskleri
(Table 5. Identified project risks)

RISK ID |Tanim Risk Turu
1 Santiyenin Hafta Sonlari Kapatilmasi Cevresel
2 Insan Diismesi Insaat
3 Malzeme Fiyatlarinda Ani Artis Finansal
4 Gociitk Sebebiyle Isci Oliimii Insaat
5 Yanlis/Eksik Tasarim Yapilmasi Tasarim
6 Yanlis Imalat Yapilmasi insaat
7 Odemelerin Zamaninda Yapilmamasi Sozlesme
8 Asiri Hava Kosullarindan Dolayi Islerin Durmasi |Cevresel
9 Beklenmeyen Zemin Kosullari insaat
10 Deprem, Sel, Yangin Meydana Gelmesi Cevresel
11 Eksik/Yanlis S&zlesme Maddeleri Sozlesme

Belirlenen risklerin skala dederleri ve skorlari ise Tablo 6’de
gosterilmistir.
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Tablo 6. Risk parametrelerine ait skala deferleri ve derecelendirilmesi
(Table 6. Scale values and rating of risk parameters)

Risk ID | Olasilik Stire Maliyet Kalite Yonet. | Skor | Derece

1 Orta Cok Yiiksek Thmal Thmal Diisiik 14 Orta

2 Yiksek Orta Cok Ylksek Orta Normal 28 Yiiksek

3 Orta Thmal Cok Yiiksek Thmal Normal | 13 Orta

4 Diistik Orta Cok Yiiksek Thmal Yiksek | 9 Orta

5 Orta Yiksek Orta Cok vyiksek | Yiksek 20 Orta

6 Orta Distik Yiksek Yiksek Yiksek 13 Orta

7 Orta Yiksek Dusik Thmal Normal 8 Orta

8 Yiiksek Dusik Cok Dusik Thmal Distk 4 Dustk

9 Orta Orta Diisiik Disiik Disiik 7 Orta

10 Cok Dustk Orta Yiksek Orta Normal 3 Diisiik

11 Yiksek Yiksek Yiksek Yiksek Normal 28 Yiksek
Primavera Risk Analysis programi belirlenen riskleri Dbirer
faaliyet olarak plana islemektedir. Atandidi faaliyet ile ardil

aktivitesi arasinda hayali bir aktivite olusturur ve 1ilgili dederleri
bu faaliyet ile yansitir. EJer risk simiilasyon sirasinda gerceklesirse
bu faaliyet olusur ve gecikme deJerince bir siire dederi, hasar degerince
de bir maliyet dederi kullanir. Risk gerceklesmedigi takdirde bu faaliyet
hi¢ ortaya c¢ikmaz ve faaliyet ardil faaliyeti ile devam eder. Model
kurulduktan ve proje planina déhil edildikten sonra Monte Carlo analizi
uygulanmistir. Analiz ig¢in 1000 adet iterasyon kullanilmistir.

4. BULGULAR (FINDINGS)

Calismaya konu olan binanin kaba insaatina iliskin olusturulan
risk modelinin analizi di¢in 1 durum birbirleriyle kiyaslanmistir.
Yapinin kaba insaatinin risklerin hesaba katilmadidi, planlanan duruma
iliskin maliyeti 309941.61TL’dir. Planlanan proje slresi ise 92 gindiir.

4.1. Risklerin Ustlenildi§i ve Tepkisiz Kalindigi Durum
(Situation in Which Risks are Undertaken and Unresponsive)

Yapilan simiilasyon sonucu, risklerin {dstlenildigi ve tepkisiz
kalindigi durum icin proje tamamlanma sliresi 123 giin ile 155 giin arasinda
degerler alarak ortalama olarak 140 gin de§er almistir. Projenin %50
ihtimal ile tamamlanma siiresi 137 giin olurken %80 ihtimal ile tamamlanma
stiresi 140 gin olmustur (Sekil 3). Projenin planlanan tamamlanma siresi
olan 123 glinde tamamlanma ihtimali ise %1’in altinda olmustur. Proje
maliyeti ise 318.883 TL ile 361.703 TL arasi degerler alarak ortalama
olarak 342.800 TL de§er almistir. Proje maliyeti %50 ihtimal ile 334.896

TL olurken %80 ihtimal ile 342.790 TL olmustur (Sekil 6). Projenin
planlanan durumdaki maliyeti olan 318.883 TL dederinde tamamlanma

ihtimali ise yine %1’in altinda olmustur.
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Entire Plan : Duration
~ 100% 155

- 90% 141

120
- 85% 141

- 75% 139
100 —+
- 70% 138

- 60% 137
- 55% 137

Hits
&
R
g

60 4 - 45% 134

- 40% 134

Cumulative Frequency

I 35% 133
G - 30% 133

I I 25% 132
| I 20% 132
conl L 15% 131

- 10% 130

- 5% 127

o - 0% 123
125 130 135 140 145 150 1585
Distribution (start of interval)

Sekil 3. Risklerin istlenildigi ve tepkisiz kalindigi durumda
tamamlanma sliresinin dagilimi
(Figure 3. Distribution of completion time if risks undertake and
unresponsive)

Entire Plan : Cost
~ 100% $361,703

- 95% $351,330
120 + - 90% $347,094
- 85% $345,115

80% $342,790
100 - 75% $340,998
- 70% $339,510
- 65% $338,539
80 + - 60% $337,468
- S5% $336,179

Hits

50% $334,896
60 |- 45% $333,808

- 40% $332,840

Cumulative Frequency

- 35% $331,572
40 - 30% $330,780
- 25% $329,397
- 20% $328,254
20 - 15% $326,967
- 10% $325,483

- S% $323,762

0 - 0% $317,883
$310,000 $320,000 $330,000 $340,000 $350,000 $360,000
Distribution (start of interval)

Sekil 6. Risklerin istlenildigi ve tepkisiz kalindigi durumda proje
maliyetinin dagilima
(Figure 6. Distribution of project costs when risks undertake and
unresponsive)
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5. SONUC (CONCLUSION)

Bu calismada bir st yapi insaat projesinin kaba insaatinin mevcut
risk dederlendirme teknikleri ile risk yonetimi uygulandigdi takdirde
maliyet ve siire dederleri incelenmistir. Proje riskleri, toplam proje
maliyetini ve siiresini ciddi anlamda artirmistir. Risklerin yodnetildigi
durumda, tepki planlari ic¢in belirli bir o6n yatirim yapilmasina radmen
maliyet wve siire acisindan daha avantajli olundudu gorilmiistiir. Risk
etkileri, ydnetilerek neredeyse yari yariya indirilmistir.
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ANALITIK HIYERARSI PROSESI (AHP) ILE ULUSLARARASI YAPIM ISI YAPAN BIR
FIRMA ICIN HUKUK MUSAVIRI FIRMA SECIMI

0z

Globallesmeyle beraber uluslararasi arenaya ¢ikan yapim firmalari, kendi
illkelerinin disinda faaliyette bulunacaklari tilkelerin hukuk kurallarini, ayrica
evrensel hukuk kurallarini bilmek ve uyum saglamak zorunluluundadir.
Uluslararasi arenada ilerleyen firmalarin giivenli ve zararsiz hareket etmeleri
icin hukuk misaviri firmalarina ihtiyaci zaruridir. Uluslararasi mahiyette bir
insaat projesi yliklenecek bir yapim firmasi i¢in hukuk miisaviri sec¢imi ¢ok Snemli
bir karardir. Hukuk misaviri firmasi seg¢ilirken, mesleki yeterliliklerinin,
uluslararasi hukukta yetkinliginin, firma temsil kabiliyetinin, ¢oztim odakli
olmasinin ve Ucret politikasi gibi kistaslarinin dikkate alinmasi ve en uygun
firmanin secilmesi gerekir. Ciinkii bu noktalarda vyapilacak hata wuluslararasi
arenada vyapim 1isleri vyapan firmanin =zor durumda kalmasina, vyaptirimlar
uygulanmasina neden olabilir. Boyle bir hukuk miisaviri firmasi seciminde, c¢ok
kriterli ¢o6zim ydntemlerinden Dbiri olan AHP (Analitik Hiyerarsi Prosesi)
yonteminin kullanilmasi tercih edilmistir. AHP yontemi kullanilmasi ile diger
secim yontemlerine gobre daha dogru ve hizli bir sekilde sec¢imin yapilmasi
amaclanmistir. Calisma sonucunda AHP yontemi ile aralarinda sec¢cim yapilmasi
istenen alternatifler, hiyerarsik diizene getirilip kolay, hizli ve gilivenilir bir
sekilde ¢ozlUme ulastirilmistir. Bu ydntemin; insaat firmalarinin, hukuk misaviri
seciminde basari ile kullanilabilecedi anlasilmistir.

Anahtar Kelimler: Hukuk Miisaviri Firmasi, Analitik Hiyerarsi Prosesi,

Uluslararasi Insaat Projeleri

SELECTION OF LAW CONSULTANT FOR AN INTERNATIONAL COMPANY WITH ANALYTIC
HIERARCHY PROCESS (AHP)

ABSTRACT

With the globalization, the construction companies that have emerged in
the international arena are obliged to know and comply with the legal rules of
the countries they will operate in as well as the universal legal rules. The
need of legal counsel firms for the safe and harmless action of the companies
advancing in the international arena is essential. The choice of legal counsel
for a construction company to be installed on an international construction
project is a very important decision. When selecting a legal consultant firm,
professional competencies, competence in international law, firm representation
capability, solution-oriented and criteria such as wage policy should be
considered and the most appropriate firm should be selected. Because the mistake
to be made at these points may cause the firm that makes construction works in
the international arena to remain in a difficult situation and to impose
sanctions. AHP (Analytical Hierarchy Process), which is one of the multi-criteria
solution methods, is preferred in the selection of such a legal consultant firm.
By using AHP method, it is aimed to make the selection more accurately and faster
than the other selection methods. As a result of the study, the alternatives
that were required to be selected by AHP method were brought to a hierarchical
order and solved easily, quickly and reliably. This method; It has been
understood that construction companies can be used successfully in the selection
of legal advisors.

Keywords: Legal Consultant, Analytic Hierarchy Process (AHP),

International construction Project
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1. GIRiS (INTRODUCTION)

Ekonomik dedisimin ve gelisimin bir sonucu olarak tilkemizde oldugu
gibi yabanci ilkelerde de hukuk kurallari artmakta ve karmasik bir hal
almaktadir. Yabanci tulkelerde de hayatin her alanini anlasilmasi daha
zor hiikiimlerle diizenlemeye devam etmektedir. Nitekim, vyurtdisinda
yapilan anketler 2011 yilinin {c¢lincli ¢ceyredinde, ekonomik krizin yabanci
sirketlerin islerini azalttidini; ancak, hukuk miisavirliklerinin is
yiikiinii, ®énemli oranda arttirdidini ortaya koymaktadir [1]. Ulkemizde de
birden fazla {ilkede, birden fazla hukuk sistemine tabi olarak faaliyet
gdsteren holdinglerin, sirketlerin sayisi giin gegtikte artmaktadir [2].
Dolayisiyla uluslararasi arenada 1s vyapan yapim firmalarinin =zarar
gormeden faaliyetlerine devam edebilmeleri ic¢in faaliyette bulunacaklara
ilkelerin hukuk kurallarini, ayrica evrensel hukuk kurallarini bilmek
ve uyum saglamak zorunluludgundadir. Uluslararasi mahiyette bir insaat
projesi vyliklenecek bir yapim firmasi ic¢in hukuk misaviri se¢imi ¢ok
6nemli Dbir karardir. Hukuk misaviri firmasi secilirken, mesleki
yeterliliklerinin, wuluslararasi hukukta yetkinliginin, firma temsil
kabiliyetinin, ¢bzum odakli olmasinin ve Ucret politikasi gibi
kistaslarinin dikkate alinmasi ve en uygun firmanin sec¢ilmesi gerekir.
Cinkli bu noktalarda yapilacak hata uluslararasi arenada yapim isleri
yapan firmanin zor durumda kalmasina, yaptirimlar uygulanmasina neden
olabilir. Bu calismada; bu alanda yetkin, tecriibeli ve ekonomik olarak
en uygun firmayi bulabilmek ic¢in kriterlerin ve alternatiflerin
kullanildigi bir sec¢im yontemi olan Analitik Hiyerarsi Prosesi (AHP)
kullanilabilir ve bdyle karisik durumlarda kolaylikla sec¢im yapilabilir.

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Bu calisma ile “Uluslararasi bir vyapim firmasi icin hukuk
misavirligi firma secimi” CKKV probleminin ¢ozimiinde Analitik hiyerarsi
prosesi yonteminin kullanilabilirligi sorgulanmistir. Boylelikle benzer
durumlarda da kolaylikla sec¢cim yapilabilecedi gorilmiistir.

3. ANALITIK HIYERARSI PROSES YONTEMI (AHP)
(ANALYTIC HIERARCHY PROCESS METHOD (AHP))

Thomas L. Saaty tarafindan Analitik Hiyerarsi Prosesi (AHP)
gelistirilmistir. Yaygin kullanilan bir CKKV yoéntemidir. AHP yontemi
karmasik karar problemlerinde, alternatif ve kriterlere gdreceli Onem
degerleri verilerek olusan modelleme ile ¢6zuim saglamaktadir. Bu
yontemin en 6nemli 6zelligi hem  objektif hem de siibjektif
deJerlendirmelerin karar siirecine ddhil edilebilmesidir [4]. Ayrica AHP
yontemi problemi detayli Dbir sekilde ele alinarak ayristirilmasini
saglamaktadir [3]. Literatiirde AHP yontemi, en iyi alternatifin secimi,
kaynak dagitimi, deferlendirme, planlama ve gelistirme, siralama, karar
verme, tahminleme gibi ¢esitli amaclar ic¢in kullanilmistair [31]. Ayrica,
stratejik planlama, depo yeri sec¢imi, stratejik yatirim analiz, kurulus
yeri se¢imi, vyazilim sec¢imi, forvet oyuncularinin degerlendirilmesi,
hedef pazarin belirlenmesi, tedarik¢i sec¢imi, personel secimi, proje
yonetimi gibi pek c¢ok farkli alana uygulanmistir [3 ve 5].

AHP dokuz adimdan olusmaktadir.

e Karar verme probleminin tanimlanmasi ve amacin belirlenmesi,

e Amaci gerceklestirmek ig¢in gerekli karar kriterlerinin
belirlenmesi,

e Muhtemel karar alternatiflerinin belirlenmesi,
e Karar probleminin hiyerarsik yapisinin olusturulmasi,

e Hiyerarsinin her seviyesi ig¢i ikili karsilastirilmasi ve 06z
vektorlerden yararlanilarak kriterlerin Onem derecelerinin
belirlenmesi,

e Kriterlere alternatiflerinin ikili karsilastirilmasi ve
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6nceliklerin hesaplanmasi,
e Tutarsizlik oraninin hesaplanmaszi,

e Oncelik deJerlerine gdre alternatiflerin siralanmasi ve en iyi
alternatifin sec¢ilmesi,

e Duyarlilik analizinin yapilmasi [6].

3.1. AHP Yonteminin C6zim Asamalari (Solution Steps of AHP Method)

Hiyerarsik Yapinin Olusturulmasi: Tepeden asagiya yapi
olusturulur. En idstte ama¢ yazilir. Ortada kriterler ve alt kriterler
en altta ise alternatifler yer alir [10].

ERITER 1 KERITER 2

ALTERNATIF ALTERNATIF ALTERNATIF
1 1 1

Sekil 1. AHP hiyerarsik yapisi [n]
(Figure 1. AHP hierarchical structure [n])

Ikili Karsilastirma Matrisleri (A) ve Ustiinliiklerin Belirlenmesi:

Hiyerarsik yapi olusturulduktan sonra karsilastirma matrisi, Denklem (1)
ifadede gdsterilen (nxn) ikili karsilastirma matrisi olusturulur [7].

[ 1 Qs az1 - Gni]
| 1/a21 1 asz e Oy |

A= Il/?31 1/('132 } - a?3| (1)
11/ A1 1 Any 1 ap; - 1 |

Denklem (1) numarali esitlikte wverilen her bir kriter Onem
derecelerine gdre puanlandirilir. Burada iUstinliklerin belirlenmesi ig¢in
Saaty tarafindan gelistirilen ve Tablo 1’de verilen Onem 0Olcgegi
kullanilmalidir [7].
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Tablo 1. Ikili karsilastirma &nem &lcedi
(Table 1. Binary comparison significance scale)

onem . Tanim Aciklama
Dereces1
1 Esit Derecede Onemli Her Tki Faktdér Ayni Oneme Sahiptir
" . Tecriibe ve Yargilara GOre Bir Faktor
D 1 e N . " .
3 Orta Derecede Onemli Digerine GOre Biraz Daha Onemlidir
. - . Bi Fakto Dig i K le Dah
5 Kuvvetli Derecede Onemli ST ? For igerinden Kuvvetle Daha
Onemlidir
9 Cok Kuvvetli Derece De Bir Faktdr Digerine Gore Yiksek
Onemli Derecede Kuvvetle Daha Onemlidir
- . Faktorlerden Biri Digerine Goére Cok
2 Mutlak Derecede Onemli Yiiksek Derecede Onemlidir
Ara Dederleri Temsil Iki Faktdédr Arasindaki Tercihte
2,4,6,8 9 ) Yukaridaki Ac¢iklamalarda Bulunan
Etmektedir . o s
Derecelerin Ara Degerleridir
Karsilikli | i,3j Ile Karsilastirilirken Bir DeJer (x) Atanmis ise j, i Ile
Degerler Karsilastirilirken Atanacak Deder (1/x) Olacaktir
0z vektdrin (Goreli Onem Vektériiniin) Belirlenmesi: Tkili

karsilastirma matrisleri olusturulduktan sonra, matristeki her bir
deerin diger degerlere Onemini gdsteren 0Oz vektdr hesaplanir [8].
Matrisin nxl boyutunda 6z vektdrdl (2) numarali ifadede verilmistir.

i =1,2,3....,n ve j=1,2,3,...n olmak izere
n
o aij _ j=1bi}'
b”"ii?&? ve wp=——— (2)

W sltitin vektdril, (2) numarali esitlikte belirtilen bU dederlerinin
meydana getirdigi matrisin satir elemanlarinin aritmetik ortalamasindan
elde edilir [8].

Oz vektdriin Tutarlilidinin Hesaplanmasi: Her ikili karsilastirma
matrisi ig¢in Tutarsizlik orani (CR) hesaplanir. Tutarsizlik orani 0,10
deerinin altinda olmasi gerekir. Bu dederinin lizerinde ise puanlandirma
yeniden yapilmalidir Tutarsizlik oraninin hesaplanmasi i¢in A matrisinin

en buytk 6z vektdri yani Amax hesaplanir (Esitlik 3).
i =1,2,3....,n ve j=1,2,3,...n olmak uzere

D:[aij]mxn X [Wl] nxl = [dl] nx1

£

max=

2?:_1% (3)
n

Tutarsizlik oraninin hesaplanabilmesi ic¢in rastsallik endeksi (RI)
Tablo 2’ den alinir. Sabit sayilardan meydana gelen ve n deJerine gore
belirlenen RI dederlerinin yer aldidi veriler Tablo 2’de verilmistir
[6]. Bu bilgiler dogrultusunda CR deJerinin hesaplanmasi Denklem (4)
numarali esitlikte verilmistir. Tzeng ve Huang’in c¢alismasina gbdre
givenilir bir sonu¢ elde edilmesi ig¢in CR Tutarsizlik oraninin 0.1"1

asmamas1i gerekmektedir [6].
A-n
CRrkn—1)R1 (4)
RI degeri Tablo 2’de verilen Rastsallik Endeksi Verilerinden

alinir [6].
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Tablo 2. Rastsallik endeksi verileri
(Table 2. Rasticity index data)
n 1 2 3 4 5 6 7 8 9 10
RI| O 0 |0.58|0.9(1.121.24|1.32|1.41|1.45|1.49

Oncelik deJerlerinin elde edilmesi icin ilk doért asama, hiyerarsik
yapinin tamami icin hesaplanir. Bu asamada hiyerarsik yapidaki n tane
kriterin her birinin meydana getirdigi mxl boyutundaki Ustinlik sitin
vektdrleri bir araya getirilerek mxn boyutundaki DW karar matrisi denklem
(5) verilmistir. Elde edilen matrisin &lc¢litler arasi W Ustinlik vektorid
ile carpimi sonucunda R sonug¢ vektdriine denklem (6) ile ulasilir [9].

i =1,2,3....,n ve j=1,2,3,...n olmak izere
DW:[Wi] mxn (5)
R=DWxW (6)

4. UYGULAMA (APPLICATION)

AHP ile uluslararasi yapim isi yapan bir firma i¢in hukuk misaviri
firma seg¢imi vyukarida anlatilan islem basamaklarina uygun sekilde
yapilacaktir. Bunun ic¢in 1ilk olarak kriterler ve bu kriterlerin alt
kriterleri belirlenmistir. Belirlenen Kriterler;

4.1. Amacin Belirlenmesi (Determination of Purpose)
“En iyi hukuk misaviri firma secimi” amac¢ olarak belirlenmistir.

4.2. Kriterlerin ve Alt Kriterlerin Belirlenmesi
(Determination of Criteria and Sub-Criteria)
CKKV probleminin c¢oziminde uzmanlarca asadidaki kriter wve alt
kriterler belirlenmistir.
K1 Mesleki yeterlilikler: Gerekli bilgi birikimine sahip, dalinda
uzmanlasmis sirekli gelisebilen firmalar avantajli olacaktir.

e Firma temsil kabiliyeti: Firmanin temsil ettidi diger firmalar,
kazandigdi davalar gdz oOniinde bulundurulacaktir.

e Yeni kanunlara godre glincelleme kabiliyeti: Dedisen kanunlara gore
kendini giincelleyebilen, takip eden firma avantajli olacaktir.

e Uluslararasi sdzlesme yetkinligi ve deneyimi: uluslararasi
sbzlesmelerdeki bilgi ve tecrilbesi fazla olan avantajli olacaktair.

e Uluslararasi ticaret hukuku alaninda yetkinligi ve deneyimi:
Firmanin uluslararasi ticaret hukuku alaninda bilgi ve tecriibesi
fazla olan avantajli olacaktir.

e TUluslararasi borglar hukuku alaninda yetkinligi wve deneyimi:
Firmanin uluslararasi Borg¢lar hukuku alaninda bilgi ve tecribesi
fazla olan avantajli olacaktir.

e TUluslararasi icra-iflas hukuku alaninda yetkinligi ve deneyimi:
Firmanin wuluslararasi icra- iflas hukuku alaninda bilgi ve
tecribesi fazla olan avantajli olacaktir.

e Uluslararasi 1is hukuku alaninda yetkinligi ve deneyimi Firmanin
uluslararasi Is hukuku alaninda bilgi ve tecrilbesi fazla olan
avantajli olacaktir.

e Uluslararasi iliskiler alaninda yetkinlidi ve deneyimi Firmanin
uluslararasi iliskilerde bilgi ve tecriilbesi fazla olan avantajli
olacaktir.

K2 Firma cgalisan yeterlilikleri: Bu kriterde firma calisanlarin
egitimleri ve yeterlilikleri goz &niinde bulundurulacaktir.

e Calisanlarin diploma gecgerlilidi: Calisanlarin diplomalarinin
uluslararasi gegerliligi olan firma avantajli olacaktair.
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Uluslararasi hukuk egitimi alma durumlarai: Calisanlarin
uluslararasi egitimi olan firma avantajli olacaktair.

Mezun olunan Universite ve egitim kalitesi: Calisanlarin mezun
oldugu tUniversitenin kalitesi ve egitim kalitesi yliksek olan firma
avantajli olacaktir.

Deneyim siireleri: Yapim firmalari temsil deneyimi fazla olan firma
avantajli olacaktir.

Gegerli dilleri bilme dereceleri: Uluslararasi gecgerli dilleri
bilen calisanlari olan firma avantajli olacaktair.

Mesleki dilleri Dbilme dereceleri: Mesleki dil ile gegerli dil
farkli olabilmektedir. Calisanlarin sodzlesme icin mesleki dil
bilmesi gerekmektedir. Mesleki dil hakimiyeti olan firma avantajli
olacaktir.

Mesleki bilgisayar programlari bilme dereceleri: Mesleki
bilgisayar programlarina hdkim calisanlarin oldudgu firma avantajli
olacaktir.

Iletisim ve ikna kabiliyetleri: Calisanlarin iletisim wve ikna
kabiliyeti yiksek olan firma avantajli olacaktair.

K3 Firma tecrilbesi: Tecriibesi fazla olan firma avantajli

olacaktair.

ve

CozUm odakli olma: Problemlerin en kisa siirede ¢ozimlenebilmesi
icin alternatifler {retebilmesi, kisa ve ucuz net c¢ozimlere
ulasabilmesidir.

Referanslar: referanslari gic¢clii olan firma avantajli olacaktir.
Hizmet wverilen firmalarla c¢alisma slresi: Firmalarla c¢alisma
siresi uzun olan firma avantajli olacaktzir.

Hizmet verilen firma sayisi: hizmet verilen firma sayisi fazla
olan avantajli olacaktzir.

Nitelikli Calisan sayisi: Nitelikli calisan sayisi fazla ola firma
avantajli olacaktir.

K4 Maliyetler: Daha disiik maliyet avantaj olacaktir.

Talep edilen lcret: Talep edilen Ucret disik olan firma avantajli
olacaktair.

Talep edilen ulasim hizmetleri: ulasim hizmetlerinde minumum olan
firma avantajli olacaktir.

Talep edilen konaklama hizmetleri: konaklama hizmetlerinde minumum
talep avantajli olacaktir.

Odeme sartlari: &deme sartlarinda daha uzun vade veren firma
avantajli olacaktir.

4.3. Alternatiflerin Belirlenmesi (Determining Alternatives)
Firma 1, Firma 2 ve Firma 3 ic¢in belirlenen amac¢ kriter, alt kriter

alternatifler Super Decisions paket programina girilerek model

olusturulur.
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a Goal =3
Eniyi hukuk misaviri firma zxim\l
|
T
o criteria [ 3

Mesle}:t}'eleﬂ|l¢:le«| Firma teccibesi F‘m@hm},Mm‘m“| Maliyetler

g

suberiteria 1

‘ Talep edilen ulagem hizmetleri I I

Talep edilen konaklama hizmetlari

Talep edilen teret I

suberiteria 2 suberiteria 3 BEE

Hizmet verilen firma sayis1

Gegerti dilleri bilme derecele Firmalarla caltyma siresi

Hetisim v thna babilyetler

Uluslararast i hukuku alantnds yetkinigi ve densyimi

Uluslararast sozlegme alninda yatki

Yert kamunlara gore sincelleme kabiliveti

Sekil 2. AHP modelinin olusturulmasi
(Figure 2. Creating AHP model)

Sekil {izerinde gOrinen ok isaretleri ama¢ 1ile kriterlerin,
Kriterler ile o kriterin, Alt kriterlerin iliskilendirildigini wve her
alt kriterin alternatiflerle iliskilendirildidini gbstermektedir. Bu
iliskilendirme Sekil 3’7de verilen karsilastirma matrislerinin
olusturulmasinda en onemli etkendir.

4.4. Karsilastirma Anketlerinin Degerlendirilmesi
(Evaluation of Comparison Surveys)

Olusturulan model de iliskilendirilen amaca gdre Kriterlerin kendi
aralarinda ikili karsilastirmalari yapilmaktadir. Sekil 2’de verilen
6nem derecelerine godre uzmanlar tarafindan puanlandirilmis kriterler
Sekil 3'de verilmistir.

Node Cluster Graphical Verbal Matrix Questionnaire Direct Mormal —! Hybrid —

Choose Node |w||Comparisons wrt "En iyi hukuk masaviri firma secimi” node in "criteria"” cluster
Firma tecriibesi is moderately more important than Firma calisan veterlilikler

Inconsistency: 0.05787

En iyi hukuk m~ — Firma tec~| 037630
——" 1. Firma teeribesi| >=9.5 | 9|8 7|65 Ale 2|a2|4]|s|6|7]2|a|>=9.5 |Nocomp.] Firma galigan y~ Firma cal~ 021325
2. Firma tecriibesi >=95 [a|8|7[6[5]4 JF 2|z|4|5]|6|7|e|2|==95|Nocomp.| Maliyetier Maliyetler 0.13682]

3|4[s]s|7|s]e ==B.5|Nncnmp.| Mesleki yeterli~ Mesleki y~ 0.27364

Choose Cluster‘.l 3. Firma tecribesi >=9.5 |9|8|7[6)|5]|4(3 2||—2

. 4. Firma galizan y~ >=B.5|B|E|T|E|5|4|J|F |2|3|A|E|S|T|B|B|==B.5|Nncnmp.|Malwet\er
— - el «[e[elelslef 2[s[<[ele] 5]l

5. Firma galigan y~ >=3.5

3 Maliyetler ==9.5 5 [No comp.| Mesleki yeterli~

Sekil 3. Amaca gbre kriterlerin dederendirilmesi
(Figure 3. Evaluation of criteria according to purpose)

Sekil 3’de yapilan puanlamalar ve buna bagli olarak tutarsizlik
orani goériinmektedir. Inconsistency (tutarsizlik orani) 0.05787’ dir Bu
oranin 0.1 in altinda oldudu ig¢in vyapilan islem tutarlidir. Firma
tecribesi %38, birinci sirayi almaktadir. Maliyetler ise %13 ile son
siray1l almaktadir. Oncelik deJerleri toplami 1’dir. Sekil 4’te Firma
tecriilbesi kriterinin, alt kriterleriyle ikili karsilastirmalari
vapilmaktadir. Sekil 2’de wverilen Onem derecelerine gdre uzmanlar
tarafindan puanlandirilmis alt kriterler Sekil 4’te verilmistir.
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& Comparisons for Super Decisions Main Window: hukuk misaviri.sdmod - O X
1. Choose 2. Node comparisons with respect to Firma tecribesi | 3. Results
Node Cluster Graphical Verbal Matrix Questionnzire Direct Mormal —l| Hyhbrid —l|

Choose Node _4|»||Comparisons wrt "Firma tecriibesi" node in "subcriteria 3" cluster Inconsistency: 0.05805
——————————— firmalarla calisma siresi is moderately more important than Hizmet verilen firma sayis| =
Firma tecribesi — firmalarl~ 0.10024
_ 1. firmalarla gan~| >=35|a|e|7|6]|5[]z 2 zl 3|a|s[6|7]|2|a|==9.5 |Nocomp.| Hizmet verilen ~ Hizmet ve~ 010417
SRR EIEE 2. firmalarla gali~ »=95 |[9[8|7|6[5|2 3|2 |? a|a|s|6]|7|8]|9|==95|Nccomp.| Referanslar Referansl~ 022444
Choose Cluster <[»| 3. firmalarla gali~ >=s.5|5|a|7|s|5|d| 3 2| |2|3|4|5|s|7|5|s| —85|Nncnmp|CaI|§ansay|s| C%iﬂ:g;;__l ggg;gg
— | & fimmatara gali- >=BS|B|E|7|E|5|A|3|2| |2| 3 i|5|E|T|E|S| —95|Nncnmp|ﬁnznmndakhnl‘-
5. Hizmet verilen ~ >:a.5|5|e|7|s|5|4|3|2| |2 3|4|5|s|7|s|9| 5|Nncnmp Referanslar
6. Hizmet verilen ~ >=B.5|B|E|7|E|5|d|3|F |2|3| |5|E|T|E|S| —35|Nncnmp|cah§ansay|s|
7. Hizmet verilen ~ >=B.5|B|E|7|E|5|d|3|2| |2|3| 5|S|T|E|9| -85|Nncnmp|anmnndakhnl‘-
8. Referanslar >=B.5|B|E|7|E|5|A|S|F | |3| |5|S|T|E|9| —35|Nncnmp|CaI|§ansay|s|
3. Referanslar >=s.5| sl 8 7| sl 5| dl 3| 2| | 2 3| 4| 5| sl rl El sl >=3.5 |Nncnmp| Géiziim odakli ol~ ﬁ r fﬂﬂrﬂﬁti ﬁ

Ubesi kriterinin alt kriterleri icgin
degerlendirilmesi
(Figure 4. Evaluation of firm experience criteria for sub-criteria)

Sekil 4. Firma t

()
Q
=

Sekil 4’de yapilan puanlamalar ve buna badli olarak tutarsizlik
orani gdérinmektedir. Inconsistency (tutarsizlik orani) 0.05805’ dir Bu
oranin 0.1 in altinda oldudu ic¢in yapilan islem tutarlidir. CoOzim odakli
olma %40 ile Dbirinci sirayi almaktadir. Calisan sayisi ise %8 1ile son

sirayl almaktadir. Oncelik deJerleri toplami 1’dir. Sekil 5’'de
Uluslararasi borglar hukuku yetkinligi ve deneyimi alt kriterine gdre
alternatiflerin 1ikili karsilastirmalari vyapilmaktadir. Tablo 2’de

verilen &nem derecelerine gdre uzmanlar tarafindan puanlandirilmistir.

- a X

& Comparisons for Super Decisions Main Window: hukuk miisaviri sdmeod

1. Choose 2. Node comparisons with respect to Uluslararasi borglar~ -| 3. Results
Node Cluster Graphical Verbal Matrix Questionnaire Direct Mormal —l| Hybrid —l|
Choose Node q|p| Comparlsons wrt "Uluslararasi borclar hukuku yetkinlidi ve deneyimi” node in "Alternatives” clu Incansistencyz 0.05156

Uluslararasi b~ firma 1 049339
1. rrma1|>:5.5 ala|7|e|s5|2|af2 |2|=z]|2|5]|6|[7|2|2|>=95 |Nocomp.|firmaz firma 2 0.19580

Cluster: subcriteria 1

2 firma1 ==2.5|3|a|7|e|s5[2]3]2 2|z 2| 5]e|7]2| 2| >=2.5 |No comp.| firma 2 firma 3 0.31081
Choose Cluster ] 3. firma 2 >=B.5|B|E|T|E|5|d|3|2| ||: 3|1|5|s|?|s|s| ==a.5|Nucumu.||irma3

Alternatives —

ﬂl— Completed j
‘ Comparison ’_

Rasturel Copy to clipboard |

Sekil 5. Uluslararasi borg¢lar hukuku alaninda yetkinligi ve deneyimi
alt kriterinin alternatifler icin dederlendirilmesi
(Figure 5. Evaluation of the sub-criterion of competence and
experience in the field of international law of obligations for
alternatives)

Sekil 5’de yapilan puanlamalar ve buna badli olarak tutarsizlik
orani gorUnmektedir. Inconsistency (tutarsizlik orani) 0.05156’ dir Bu
oran 0.1 in altinda oldudu ic¢in yapilan islem tutarlidir. Firma 1 %49
ile birinci sirayi almaktadir. Firma 2 ise %20 ile son sirayi
almaktadir. Oncelik degerleri toplami 1’dir. Sekil 6’ de ikili
karsilastirmalar sonucu bulunan agirlik degerlerinin birlestirilmesi
gosterilmektedir. Bu matris bir baslangic¢ matrisidir. Alternatiflerin
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ama¢ dogrultusunda oOncelik degerleri yer almaktadir. Burada yer alan
agirliklari: Sekil 7’de yer alan o6ncelik degerleri tablosunda yer alan
Raw siitunu ile ayni oldugu goritlmektedir.

£ Super Decisions Main Window: hukuk miisaviri.sdmaod: Limit Matrix — b4
criteria Goal
. — | Firma¢ahsan | Maliyetle | Mesleki En iyi hukuk
Firms tecrubesi yeterlilikleri r yeterlilikler | migaviri firma segimi
0.211741 0170070 0140687 | 0177063 0122429 3
0112998 0164618 0.152624 | 0.150890 0.083197
0175262 0165312 0206688 | 0172047 o7
Firma tecribesi 0.000000 0.000000 0.000000 | 0.000000 0125432
Firma galigan 0.000000 0000000 | 0.000000 | 0.000000 0.071084
yeterlilikler
criteria :
s 0.000000 0000000 | 0.000000 | 0.000000 0043606
Mesleki 0.000000 0000000 | 0.000000 | 0.000000 0091212
yeterlilikler
Goal | Eniyihukuk = 0.000000 0000000 | 0.000000 | 0.000000 0.000000
miigaviri firma segimi
Done

Sekil 6. alternatiflerin ama¢ ve kriterleri ig¢in Oncelik
degerlendirilmesi
(Figure 6. Priority assessment of alternatives' objectives and
criteria)

5. BULGULAR (FINDINGS)

Sekil 7’de Alternatiflerin Oncelik degerleri vyer almaktadir.
Normals situnu normalize edilmis Oncelik degerlerini gdstermektedir.
Buna gore firma bir %37 ile ilk sirada yer almaktadir. Firma 3 %35 ile
ikinci sirayi alirken Firma 2 %27 ile son sirada yer almaktadir.

Name Graphic ldeals [Mormals| Raw
firma 1 1.000000| 0367228 (0.122429
[firma 2 0.761235| 0.279592 (0.093197
|[firma 3 0961425 0.353120 (0.117707

Sekil 7. Alternatiflerin Oncelik degerleri
(Figure 7. Priority values of alternatives)

6. SONUC VE ONERILER (CONCLUSION AND RECOMMENDATIONS)

Bu calisma ile Analitik Hiyerarsi Prosesi (AHP) ile Uluslararasi
Yapim Isi Yapan Bir Firma Icin Hukuk Miisaviri Firma Secimi yapilmistair.
Calisma sonucunda U¢ ayri firma arasinda yapilan karsilastirmada; firma
bir %37 ile ilk sirada yer almaktadir. Firma 3 %35 ile ikinci sirayi
alirken Firma 2 %27 1ile son sirada yer almaktadir. AHP ydnteminin en
6nemli 06zelligi karar vericinin objektif ve sibjektif diisiincelerinin
karar slrecine dahil edilebilmesidir Hiyerarsik vyapisi 1ile problemi
detayli bir sekilde incelenme olanadi saglamaktadir. Bu c¢alisma
sonucunda  AHP yontemi ile aralarinda secim vyapilmasi istenen
alternatifler, hiyerarsik dizene getirilip kolay, hizli ve glUvenilir bir
sekilde c¢ozume ulasilmistir. “Uluslararasi Yapim Isi Yapan Bir Firma
Icin Hukuk Miisaviri Firma Secimi” CKKV probleminin céziimiinde Analitik
hiyerarsi Prosesinin kullanilabilecedi goriilmiistiir.
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SERVIS YONELIMLI MIMARILERDE GUVENLIK PROBLEMLERI ICIN BIR MIMARI
ONERISI

0z

Servis yonelimli mimariler, olusturulan standartlar ve web
servislerinin yaygin olarak kullanilmaya baslanmasiyla birlikte yazilim
dinyasinda daha fazla yer tutmaya baslamistir. Yeni nesil daditik
uygulamalarin 6nemli bolimini olusturan web servisleri, servis yonelimli
mimariye geciste en ¢ok tercih edilen ydntemlerden bir tanesidir.
Glinimizde, servis yonelimli mimarinin dodasi geredi bircok heterojen
sistemin birlikte c¢alismasi sonucunda ortaya c¢ikan glivenlik sorunlari,
lizerinde calisilmasi gereken Onemli bir konu haline gelmistir. Yapilan
bu calismada, servis yonelimli mimarilerin c¢alismasi sirasinda ortaya
¢ikabilecek gilivenlik problemlerine (kimlik dogrulama, yetkilendirme,
hata yoénetimi, vb.) ¢dzUm getiren, her bir glivenlik konsepti i¢in ayri
web servislerinin tanimlandigi, esnek, &lceklenebilir ve dagitik mimari
temelli bir glivenlik altyapi modeli &nerilmistir. Onerilen bu mimaride,
GoF (Gang of Four) tasarim desenlerinden yapisal tasarim deseni olan
Facade model alinmistir. Glivenlik adimlarinin ayri birer web servisi
olarak tanimlandidi bu mimari Onerisinde, Facade katmaniyla es gdreve
sahip bir “Araci Servis” olusturularak, bu glivenlik servislerinin
birbirleri wve kullaniciyla olan etkilesimleri olusturulan bu servis
iizerinden dinamik olarak saglanmaktadir.

Anahtar Kelimeler: Servis Yonelimli Mimari (SOA), Dagitik Mimari,

Web Servisleri, Web Servis Givenligi

AN ARCHITECTURAL PROPOSAL FOR SECURITY PROBLEMS IN SERVICE ORIENTED
ARCHITECTURES

ABSTRACT

Service oriented architectures has become more popular in the
software world with the established standards and the widespread use of
web services. Web services, which constitute an important part of the
new generation of distributed applications, are one of the most preferred
methods of transition to service oriented architecture. Today, due to
the nature of service-oriented architecture, the security problems that
arise as a result of the working of many heterogeneous systems have
become an important issue to be studied. In this study, by defining
separate web services for each security concepts, a flexible, scalable
and distributed architecture based security infrastructure model 1is
proposed which provides solutions for security problems (authentication,
authorization, error management, etc.) that may occur during the
operation of service-oriented architectures. This proposed architecture
is modeled according to Facade pattern that is one of the GoF (Gang of
Four) and structural design patterns. In this architectural proposal,
where security steps are defined as separate web services, an
“Intermediary Service” with the same task as the Facade layer is created
and the interaction of these security services with each other and the
user is provided dynamically through this service.

Keywords: Service Oriented Architecture (SOA), Web Services,

Distributed Architecture, Web Service Security


mailto:ddural@sakarya.edu.tr
mailto:mbalta@sakarya.edu.tr

4" International Science Symposium (September 04-06, 2019), m
Kiev-Ukraine (IS852019), 1A17PB; pp:1-.

1. GIirRis (INTRODUCTION)

Servis yonelimli mimari (Service Oriented Architecture, SOA),
bircok uygulamanin kendi modiillerini veya fonksiyonlarini Dbaska
uygulamalar tarafindan kullanilacak sekilde tasarladiga, dagitik
uygulamalar ig¢in ideal mimari bir kavramdir. Genellikle farkli giivenlik
yonetim sistemleri altinda ve farkli kosullarda c¢alisan, farkla
organizasyon ve farkli platformlarda gelistirilen birden fazla web

servisinden olusmaktadir [1]. SOA’da servislerin kesfedilebilir olmasi,
kendi tanimlanabilmesi, birlikte g¢alisabilirligi, disik bagimliligi ve
birlestirilebilir 6zelliklerde olmaszi, kurumsal mimari tasarimi

yvapilirken bu teknolojinin daha kolay kullanilabilmesine olanak tanir
[2 ve 3]. Pratikte, SOA uygulamalarinin sayisindaki artisla birlikte,
geleneksel bilgi sistemi glivenlik durumlarini beraberinde getirmistir.
Son zamanlarda, SOA'’ nin web servis teknolojisini kullanarak
gelistiriliyor olmasi, web servis teknolojisinin bircok avantaj ve
dezavantajlarini devraliyor olmasi demektir. Uygulama diizeyindeki SOA
givenligi c¢odunlukla web servis glivenlik ¢ozimleri tabanlidir (SOAP, WS-
Security, WS-SecureConversation, WS-Policy, WS-Trust vb.) [3]. Bugiin pek
cok web servis uygulamasi asirl bagimli alt sistemlerden olusmakta ve
bu bagimlilik, alt sistemlerden herhangi Dbirinde vyapilacak Dbir
degisikligin uygulamanin timinid olumsuz etkilemesine neden olmaktadir.
Bu kirilgan vyapi, bakim maliyetlerinin vyiiksek olmasindaki Dbirincil
sebeptir. Ayrica dedisen is gereksinim ve kurallarinin karsilanmasini
ve yapilmasi muhtemel modifikasyonlari zorlastirmaktadir [4, 5 ve 6].

Dagitik vyapiya sahip olan SOA’nin givenli hale getirilmesi,
dagitik sistemin sireglerinin ve bu slreg¢lerin birbirleri ile iletisimi
icin kullanilan yontemlerin giivenli hale getirilmesi ile sadlanir. Bu
kapsamda vyapilan c¢alismada, web servislerinin kullanilabildigi, her
tirlti uygulamaya adapte olabilecek sekilde bir altyapi tasarlanmis, bu
sayede, mesajlarin iletimi sirasinda uctan uca glivenlik, gizlilik ve
biitinlik sadlayan servis yonelimli Dbir vyapi hedeflenmistir. Bu
dogrultuda calismada, GOF (Ganf of Four) tasarim desenlerinden olan
Facade deseninin tasarim mantigi temel alinarak, sistem icerisinde yer
alan ve glvenlik i¢in kullanilan servislerin birbirleri ile olan
baglantilari bu desenin c¢alisma sekline dayandirilmistir. Yani mimari
tasarlanirken, web servislerinde glivenligi saglamak ig¢in kullanilan
kimlik belirleme, yetki belirleme ve hata ydnetimi gibi temel olan birkac
fonksiyonun birbirleri ile iletisimleri tamamen kesilerek ayri web
servisleri seklinde tasarlanmistir. Bu servisler kullanici ve
uygulamalar arasina yerlestirilerek kullanicilarin gegmeleri gereken
givenlik Olclitlerini asamali hale getirilmistir.

2. CALISMANIN ONEMi (RESEARCH SIGNIFICANCE)

Calismada web servis glivenliginde temel olan fonksiyonlar katmanli
sekilde ayri ve Dbirbirinden bagimsiz birer web servisi seklinde
tasarlanip kullanilarak glvenilir bir alt yapi modeli olusturulmustur.
Web servislerinin kontroldl ve iletisimi modiiler ve sisteme bagimli
olmayan tek bir araci servis lizerinden saglanmistir. Bu sayede modelin
yonetimi tek bir yere baglanmis ve birbirinden habersiz servisler
sayesinde glivenlik arttirilmistir. Ayrica sistemin gelistirilmesi ve
uygulamalara entegresi kolaylasmistir. Tasarlanan modelin en O&nemli
6zelligi farkli platformlarda gelistirilebilen servislerin birlikte
calisabilmesi ve givenlik ayarlamalarinin kendi iclerinde
yvapilabilmesidir. Bu 0zellik sistemi esnek, 0Olceklenebilir ve kolay
yapilandirilabilir hale getirmektedir. Sonu¢ olarak, tasarlanan ve
uygulanan modelin, servis yodnelimli mimariye gec¢is asamasinda bircok
kurumu diisiindiiren giivenlik sorunlarina bir alt vyapi olusturmasi
hedeflenmistir.
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3. WEB SERVISLERI VE GUVENLIGI (WEB SERVICES AND SECURITY)

Web servisleri, farkli programlama dilleri kullanilarak yazilmis,
farkli 1lokasyon ve platformlarda bulunan yazilim bilesenlerinin web
standartlari kullanilarak genis alan aglarinda yayinlanmasina izin veren

teknolojilerdir. Web servis teknolojisinin Dbasarisinin temelinde,
standart iletisim protokolll olan HTTP ve standart veri sablonu olan XML
yatmaktadir [7]. Kurumsal biitinlik ve yapinin korunmasi, veri glvenligi

ve glvenirlidi acisindan web servislerinde giivenlik en c¢ok Uzerinde
durulmasi gereken konu haline gelmistir. Bu nedenle, web servis
givenliginin anahtar konularindan olan kimlik belirleme, yetkilendirme,
givenilirlik ve bitinlik konulari derinlemesine ele alinmaya ve bunlarla
alakalili Dbircok fikir ortaya konmaya baslamistir [8]. Web servis
teknolojisinin SOAP, WSDL, BPEL gibi temel Dbilesenlerinin tamami XML
tabanlidir. Dolayisiyla web servislerinde glivenlik denildiginde XML
givenligiyle ilgilenilmektedir. W3C (World Wide Web Consortium)
tarafindan 2002 yilinda ortaya konmus XML giivenlik standartlarinin ana
parcalari ve genisletilmis hali olan diler asagidaki gibidir [9, 10 ve
117.

¢ XML Imzalama (XML-Signature): Diiz XML dokiimanlarina kriptografik
koruma kazandirir. Bu yapi ile biittinlik, kimlik dogrulama ve inkar
edememe saglanmis olur

e XML Sifreleme (XML-Encryption) : XML dokiimanlarinin sifrelenmesi
ve ayni glvenilirlikte gdnderilmesi hakkinda destek saglar.

e XKMS: XML-Imzalama ve XML-Sifreleme ile birlikte kullanilan genel
anahtarlarin (public keys) yonetimi ic¢in kullanilair.

e XACML (Extensible Access Control Markup Language): Bir takim
kurallar belirterek, karmasik yetkilendirme kararlarinin
alinmasini saglayan standart olarak tanimlanmaktadir.

Ancak glivenilir web servisleri saglamak icin yukarida bahsedilen
givenlik yoéntemlerinden hig¢biri daditik web uygulamalarinda tek basina
yeterli olamamaktadir. Bu durum gdz o6niinde bulundurularak bu calismada
icerisinde bu glivenlik fonksiyonlarinin birg¢ogunun beraber kullanildiga
givenilir bir mimari Onerisinde bulunulmustur.

4. ONERILEN MIMARI (RECOMMENDED ARCHITECTURE)

Onerilen mimaride servis ydnelimli mimarilerin calismasi sirasinda
ortaya ¢ikabilecek glivenlik sorunlarini cozmek adina, givenlik
fonksiyonlarinin web servisi olarak kullanildigi kurumsal bir altyapi
teknoloji modeli saglanarak web servislerinin givenli hale getirilmesi
ama¢lanmistir. Bu kapsamda mimari tasarlanirken GoF (Gang of Four)
tasarim desenlerinden olan Facade tasarim deseninin calisma mantigindan
yvararlanilmistair.

4.1. Facade Tasarim Deseni (Facade Design Pattern)

Facade deseni alt sistemlerin iist sistemler tarafindan uygulanmasi
sirasinda yapilacak islemlerin daha basit bir kullanimla ifade edilerek
tekrar vyazilmasidir. Yani alt sistemlerin karmasikligi icerisinde
kaybolmadan, sadece gerekli parametreleri baz alarak dider sistemler
i¢in ideal bir kullanim ortami saglamak bu desenin temel islevidir.
Desenin kullanim amaci, istemcilerin sistemimizin alt parcalari olan
siniflar, servisler veya metotlarla direkt olarak iletisime gecmelerini
engellemektir. Sistemimizin alt parcalars:, istemcilerin dogrudan
kullanimina kapalidir. Istemci ve alt sistemlerin iliskisi baska bir
katman (facade) tarafindan yodnetilmektedir. Boylelikle sistem giivenligi
artirilmakla Dberaber, kullanim kolayligi da artmaktadir. Sistem alt
parcalari, tamamen birbirinden badimsiz oldudgundan dolayi, her bir parca
bu sistemden alinip, Dbaska sistemlere kolayca uygulanabilmektedir.
Facade, sistemde asil isi yapan katman dedil, asil isi yapan katman ile
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kullanici arasinda calisan bir ara katmandir. Her bir alt sistem, kendi
icerisinde basariyla calismaktadir. Bu nedenle, facade katmani sistemden
cikarildiginda, alt sistemler calismaya devam edeceklerdir. Ilaveten,
facade katmani, alt sistemleri referans almasina radmen, bunun tersi
kesinlikle yanlistir. EgJer, alt sistemler, facade katmanini referans
alirlarsa, bu katmaninin sistemdeki zorunluludu artacaktir. Bu 1ise
Facade’in kullanim mantidina aykiridir [12]. Facade desenin UML
diyagrami ve bilesenleri Sekill’de gOsterildigi gibidir.

Facade

istemci
\i\\ ‘ Facade ‘
L | |
Ny
| | Alt Sistem
A Pargalan

Alt Sistemler

Sekil 1. Facade Deseni UML Diyagrami ve bilesen parca gdsterimi [12]
(Figure 1. UML Diagram and component representation of Facade Pattern)

4.2. Onerilen Mimari (Recommended Architecture)

Web servis giivenliginde kullanilan temel giivenlik standartlarinin
ayri birer web servisi olarak tasarlandigdi Onerilen modele ait prensipler
su sekilde Ozetlenebilir.

e Tasarlanan model, web servis glivenlik standartlarini
kullanmaktadir ve kolay yapilandirilabilmek ve dahil olan diger
uygulamalarin birbirine bagimliligini disirmek amacindadir.

e Modelde glvenlik altyapi fonksiyonlari web servisi olarak
tasarlanmis, web servislerinin giicinden yararlanarak ugtan uca ve
uygulama katmaninda givenlidi saglamaktadir.

e Model, glivenlik servislerini tek noktadan yonetebilme 0&zelligi
sayesinde her tiirli uygulamaya kolayca entegre edilebilmektedir.
Sekil 2" de Facade deseni mantigiyla tasarlanan mimari

gosterilmektedir. Mimaride kullanilan bitiin servisler Araci Servis adi
verilen ve facade katmaniyla es durumda olan web servisi ile
baglantilidirlar. Buradaki ama¢ kullanicilarin direk olarak B&lim 1 ve
Bolim 2’'deki servis ve uygulamalarla iletisimi kesmek ve bu sayede daha
glivenilir bir altyapi olusturmaktir.
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Sekil 2. Tasarlanan mimari
(Figure 2. Proposed architecture of the system)

Tasarlanan mimarinin Bolim 1 olarak adlandirilan kisminda; web
servislerinde givenlik ig¢in kullanilan fonksiyonlar ayri birer web
servisi seklinde kullanilmis ve Kimlik Belirleme, Yetkilendirme ve Hata
Yonetimi adi verilen 3 adet web servisi olusturularak sisteme dahil
edilmistir. Bu servisler birbirlerinden tamamen badimsiz durumdadirlar
ve iletisimlerini Araci Servis lzerinden yapmaktadirlar. Servislerin bu
sekilde kullanilmasinin amaci, kullanicilarin belirli uygulamalara
erisirken asmasi gereken glvenlik fonksiyonlarini asamali duruma
getirmektir. Boylelikle daha karmasik hale gelen sistem, dinleme ya da
saldiri durumlarina karsi daha direng¢li hale gelebilecektir. Bolim 2
olarak adlandirilan kisimda; kullanicilarin direk erismek istedikleri
uygulamalar, veri tabanlari, servisler vb. bulunabilir. Bu tasarimda
temsilen Servisl ve Servis2 olarak adlandirilan iki adet web servisi ve
bunlarin bagli olduklari veri tabanlari bulunmaktadir. Kullanicinin asil
kullanmak istedigi hizmetler bunlardir. Ancak oncelikle Boélim 1 de
bulunan giivenlik kriterlerini asmak zorundadirlar. Kullanicilar sisteme
giris vyapmak istediklerinde baglanti vyapabildikleri tek servis Araci
Servis’tir ve sistemdeki diger servislerle dogrudan baglantilara
bulunmamaktadir. Bu durum hem sistemin giivenligini saglamakta hem de
sisteme esneklik katmaktadir. Araci Servis biitiin servislerden referans
almaktadir. Ancak bu durumun tersi mumkin dedildir. Bdylece sistemdeki
servisler Araci Servis’e Dbadimli kalmamis olup, Araci sistemden
kaldirildiginda sistemin isleyisinde bir aksaklik olmayacaktir. Araci
Servis’in diger servislerden referans almasi sayesinde, sistemde
herhangi bir servis {lzerinde vyapilan dedisiklik Dbaska bir vyerde
degisiklik vyapmaya gerek kalmadan bitiin sisteme uygulanabilecektir.
Modelde, yonetici ve genel kullanici olarak adlandirilan 2 tip kullanici
bulunacagi disintUlmistir. Yonetici roll, servis ekleme, silme, servis
yonetim ve bakimi gibi haklara sahiptir. Dider kullanici ise belirli
rollere sahip genel kullanicilardir ve vyalnizca B&6ltim 2’de bulunan
Servicel ve Service2 isimli web servislerini kullanarak yerel veya
internette bulunan veri tabanlari ile veri alisverisi
yapabilmektedirler.

Sistemin kullanim senaryosu su sekildedir;

e [Kullanici, Bolim 2’'de bulunan servis ve uygulamalara erismek ic¢in
sisteme giris yapmak zorundadir. Model, kullanicinin giris istek
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mesajl sifreleyerek Araci Servis Uzerinden Kimlik Belirleme
Servisine iletir.

e Kimlik Belirleme Servisinde sifre ¢oziilerek, kullanici kimlik
bilgilerine gbdre veri tabanindan kontrol yapilir.

e Buradan dénen olumlu/olumsuz cevap ile Dbirlikte kullanic:
bilgileri tekrar sifrelenir ve bu mesaj geriye (Araci Servis)
gonderilir.

e Araci Servis bu mesaji aynen Yetkilendirme Servisi’ne iletir.

e Gelen sifreli mesaj c¢oziulir. Mesajin sonunda Kimlik Belirleme
Servisi’nden gelen olumsuz ifade bulunuyorsa mesaj hic
deistirilmeden sifreli halde geri Araci Servis’e yollanir. Eger
olumlu ifade eklenmisse, kullanici bilgilerine gdére kullanicinin
hangi role ait ve nelere erisim hakkina sahip oldugu veri
tabanindan belirlenir ve mesajin sonuna bu bilgiler eklenir.

e Mesaj kullanici Dbilgileri ve olumlu/olumsuz cevapla birlikte
tekrar sifrelenir ve Araci Servis’e gdnderilir.

e Yetkilendirme Servisi’nden gelen mesaji Araci Servis aynen Hata
Yonetimi Servisi’ne aktarir. Burada mesajin sifresi c¢ozilir.

e DiJer 2 servis tarafindan eklenen olumlu/olumsuz cevap ve rol/izin
bilgileri veri tabanina aktarilarak kayit altina alinar.

e Buralardan doénen cevaplara gdre, kullanicinin istekte bulundugu
servise erisebilip erisemedigi bilgisi sifrelenerek Araci Servis'’e
gbnderilir.

e Araci Servis’te gelen mesajin sifresi ¢ozUlir ve kullanicinin
Bolim 2 ile olan baglantisi gerceklesir.

4.3. Mimari Tasarim Modelindeki Giivenlik Metotlari
(Security Methods in Architectural Design Model)

Tasarlanan modelin glivenlik gereksinimleri ve karakteristikleri
godz Oniine alindiginda giivenli iletisim ig¢in kullanilmasi gereken bazi
6zellikler bulunmaktadir. Kullanicinin Bolim 2’de bulunan uygulamalar
ve servislere erisimi icin, olusturulan SOAP-Istek (SOAP-Request)
mesajina Oncelikle kullanici bilgileri, gegerlilik sliresi wve zaman
damgasi eklenir. Gegerlilik sliresini yitirmis mesajlar isleme
alinmamaktadir, boylece sahte kimlik ile vyapilan istek mesajlarinin
dniine gecilebilir. Olusturulan SOAP-Istek mesaji acik anahtar ydéntemi
(PKI-Public Key Infrastructure) ile XML olarak sifrelenir [13]. Ayni
sekilde sistemdeki servisler {Uzerinde vyapilan sifreleme ve desifre
islemleri de ac¢ik anahtar ydnetimi ile elde edilen anahtar sayesinde
yvapilmaktadir. Glivenligin bir kat daha arttirilmasi icin mesaja
sertifika (X509 Certificate) bilgisi de eklenebilir. EJer SOAP mesajinda
sertifika kullanildiysa kimlik dodulama servisi bunu onayladiktan sonra
baska islem yapmaya gerek gdrmeden, mesaji direk yetkilendirme servisine
iletilmek {iizere Araci Servis’e geri gdénderir. SOAP-Istek mesaji 1ilk
gonderilirken rastgele olarak bir seg¢im yapilir mesaj ya Kullanica
Adi1/Sifre (Username/Password) kullanilarak sifrelenir ya da mesaja X.509
sertifika bilgisi eklenir. Bu rastgele olan secim kullanicinin bilgisi
disinda vapilacaktair ve boylece XML-Sifreleme ve XML-Imzalama
yontemlerinin sagladigi glivenligin yaninda ek bir glvenlik saglanmis
olacaktar.

Yetkilendirme islemi sirasinda kullanici-rol tanimlamalarinin her
bir kullanici i¢in manuel vyapilacak olmasinin kullanici sayisindaki
fazlalik g6z ©onlne alindidinda epey zor ve vyetersiz olacagd:
distintlmistiir. Bunun aksine her bir role ait izinler ve yetkiler daha
onceden birer kural ile belirtilirse yetkilendirme islemi dinamik olarak
yapilabilecektir. Bu nedenle Yetkilendirme Servisi’nde rol tanimlamalari
ve her bir role ait kurallar XACML kurallari olarak belirtilmistir. Hata
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Yonetimi Servisi, kimlik belirleme ve yetki kontrolll islemleri sirasinda
basarili girigsleri ve meydana gelen hatalari tutup, onlari veri tabanina
kaydetmektedir ve istendiinde gdérintiilenmelerini saglamaktadir. Ayrica
sistemde bir kullanicinin B&lim 2’ye erisip erisemeyecedi bu servisten
donecek cevaba gdre belirlenir. Cinkli Kimlik Belirleme ve Yetkilendirme
Servislerinden dbénen bilgilerin (olumlu/olumsuz ve rol/izin) bilestigi
mesaj paketi en son buraya iletilecektir. Daha sonra Araci Servis’e
gonderilerek kullanicinin erisimi saglanacaktir.

5. SONUCLAR (RESULTS)

Yapilan c¢alismanin amaci, web servis glUvenliginde temel olan
fonksiyonlari kullanarak, givenilir Dbir alt vyapi olusturmaktir.
Tasarlanan mimaride Facade deseni mantigindaki gibi, kullanici ve
uygulama katmanlari arasindaki 1liski tamamen kesilmistir. Ayrica
uygulama katmani 2 kisma bolinerek kullanici erisimi 2 asamali hale

getirilmistir. i1k kisim giivenlik fonksiyonlarai, 2. Kisim 1ise
kullanicilarin erismek istedikleri wuygulama ve servislerin bulundugdu
kisimdir. Guvenlik bolimiinde bulunan fonksiyonlar, web servis

givenliginde temel fonksiyonlardan bazilari olan kimlik belirleme, yeki
belirleme ve hata ydnetimidir. Bu fonksiyonlarin her biri ayri birer web
servisi seklinde tasarlanmistir ve Dbirbirleriyle olan iletisimleri
kesilerek Araci Servis adi verilen servis ilizerinden haberlesmektedirler.
Araci Servis desendeki Facade katmaniyla es gdreve sahip bir servis
olarak disinilmistiir. Araci Servis biitiin servislerden referans alarak
calismaktadir ancak bu servisin sistemden ¢ikarilmasi sistemin biitiiniinde
herhangi bir aksaklida sebep olmayacaktir. Cuinki diger servislerin buna
bir badimlilidi bulunmamaktadir. Bu sekilde sistemde giivenligin
merkezilestirilmesi hedeflenmistir. BOylece model i{izerinde yapilacak
ayarlamalar ve modelin yonetimi kolaylasmis, givenlik tek bir vyere
toplanmis, badimsiz ve Dbirbirinden habersiz servisler olusturarak
givenligi arttirilmaya calisilmistir. Bu mantik sayesinde sistemin
gelistirilmesi ve uygulamalara entegresi kolaylasmistir. Sonu¢ olarak;
servislerin birbiriyle iletisiminin kesilmesi, her bir servisin glivenlik
ayarlarinin kendi ig¢inde vyapilmasi, farkli platformlarda vyazilmis
servislerin birlikte calisabilmeleri ve yeni servislerin sisteme
eklenmesindeki kolaylik sayesinde olusturulan sistem daha glvenilir,
genisletilebilir, esnek, kolay ayarlama yapilabilir, dagitilabilir ve
servis yo6nelimli bir vyapiya sahip oldugu disltnilmektedir. Ayrica
olusturulan modelin, servis yodnelimli mimariye geg¢is asamasinda bircok
kurumu disindiren glivenlik sorunlarina bir alt vyapi olusturmasi
hedeflenmistir.
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ABSTRACT

Turkey is one of the main pomegranate producing countries with
537.847 tons produced in 2018 alone. In addition to the pomegranate
being widely consumed fresh, it can be also found in processed forms,
including juice, wine, jam, sour sauce and etc. During the processing,
26-40% of the fruit is discarded as peels. Pomegranate peel contains a
wide variety of phenolic compounds which include mainly ellagitannins,
anthocyanins and proanthocyanidins and it has a high level of dietary
fibers. In recent years, utilization of pomegranate peel powder and
extract has been experienced in various foods such as breads, muffins,
biscuits, meat and meat products, ice cream, jellies and edible oils.
Various studies have showed that pomegranate peel supplementation in
foods resulted in nutritional enhancement of the products;
additionally it has provided storage stability that considered to be a
healthier additive for food preservation. In this study, the results
of studies which foods supplemented with pomegranate peel will be
discussed in detail.

Keywords: Pomegranate Peel, Phenolics, Antioxidant Activity,

Foods, Nutritional

1. INTRODUCTION

In recent years, 1increases of food waste have Dbecome an
irrepressible problem in developed world. Food and Agriculture
Organization of the United Nations (FAO) has published a report says
1/3 (approximately 1.3 Dbillion tons/year) of all food produced
globally is lost or goes to waste. It was estimated 54% of the wastes
are derived from the first stage of production (harvesting and
storage) and the rest are further stages (processing, packing and
transportation etc.). The same report argues that the annual waste
amount per person has been estimated to be between 95-115kg in high
and middle income countries such as FEuropean and Northern American
countries, on the other hand, it is 6-11kg for low income countries
such as Sub Saharan Africa and Southeast Asia countries (FAO 2013).
Pomegranate (Punica granatum L.) belongs to the family of Punicaceae
and 1s a widely grown horticulture crop in various tropical and
subtropical countries (Golukcu et al., 2005; Kurt and Sahin, 2013).
Over 1000 cultivars of P. granatum exist and are native to the Middle
East, and spread to the Mediterranean parts, eastward to China and
India, then onto Middle and South America (Gundogdu et al. 2015).
Turkey 1s one of the main pomegranate producing countries in the
World, with 537,847 tons produced in 2018 alone (Oztop, 2010; TUIK,
2019) .

As a biocactive components rich fruit, a wide body of literature
exist regarding pomegranate’s composition, storage and utilization
were carried out. Previous studies show that pomegranate leaves,
seeds, membranes and peels include significant amounts of biocactive
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compounds (Golukcu, et al., 2005; Akbulut, et al., 2010; Ullah, et
al., 2012; Al-Rahawi, et al., 2013; Ismail, et al., 2014; Romelle, et
al., 2016). Pomegranate also includes Zn, Mn, Fe, P, Mg, Ca and K
minerals (Ullah, et al., 2012; Kushwaha, et al., 2013). Table 1
indicates some chemical properties of pomegranate peels (Urganci,
2019) .

Table 1. Some chemical properties of pomegranate peels

Component Amount (%) *
Protein 2.63
Fat 3.48
Ash 4.12
Carbohydrates 45.28
Soluble Dietary Fiber 8.15
Insoluble Dietary Fiber 35.34
Total Dietary Fiber 43.49

*: in dry basis
a: carbohydrates except dietary fibers

In recent years, researchers have showed momentous interest to
non-edible parts of pomegranate. Mainly these studies have focused on
phenolic compounds and antioxidant activity of pomegranate peel and
its extraction methods (Hasnoui, et al., 2014). In addition to its
high level of antioxidant activity, pomegranate peel is also a great
source of dietary fiber with 72.68/100g (Viuda-Martos, et al., 2013;
Gullon, et al., 2015). Thanks to its high dietary fiber content,
pomegranate peel powder has a high level of water absorption capacity
(5.03g/g) and o0il absorption capacity (6.60g/g) which can provide
technological benefits to processed foods (Viuda-Martos, et al., 2013;
Hasnaoui, et al., 2014).

2. RESEARCH SIGNIFICANCE
In addition to fresh consumption of pomegranate, it is also used
to produce into processed foods such as pomegranate Jjuice, wine and

sauce etc. (Golukcu, et al., 2005). During the pomegranate processing,
50% of the fruit is discarded as waste which are seeds, internal
membranes and peels (Topkaya and Isik, 2019). This waste 1is used as

fertilizer, or 1in the best case, as animal feed with no significant
added value. However, these composed nonedible parts, especially the
peels of the pomegranate are considered one of the most wvaluable by-
products of the food industry. In this study, the results of
researches on foods supplemented with this wvaluable by-product
pomegranate peel will be discussed in detail.

3. ANTIOXIDANTS

Antioxidants are defined as molecules that fight against
oxidation or inhibit peroxide reactions. These molecules are used to
extend shelf 1life in food systems. As the biological approach,
antioxidants are substances that can prevent or slow damage to living
cells caused Dby free radicals and unstable molecules such as
carbohydrates, 1lipids, proteins and DNA that can be oxidized by
atmospheric oxygen. The sources of antioxidants can be natural or
artificial. In food industry, antioxidants are utilized widely,
including reduces the effects of 1lipid oxidation and dietary
antioxidants (Oztan, 2006; Kasapcopur, Ozel, and Birdane, 2014).

Antioxidants show preservative characteristic by inactivating
free radicals that are the by-products of cell metabolism. Free
radicals and their producers are defined as oxidants or prooxidants
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(Oztan, 2006). Free radicals are also defined as uncharged molecules
having an unpaired valence electron (Meral, et al., 2012) .
Antioxidants terminate the free radical chain reaction by donating its
hydrogen or electrons to free radicals thus converting them to more
stable products (Nanditha and Prabhasankar, 2009).

Initiation: ROO* + AH — ROOH + A*

Propagation: ROO* + A. — ROOA

Termination: A* + A* - A-A

Primary antioxidants delay or inhibit the initiation step of
oxidation by reacting with a fat free radical (R*) or inhibit the
propagation step by reacting with the peroxy (ROO*) or alkoxy (RO*)
radicals (Apaydin 2008; Nanditha and Prabhasankar 2009). Moreover,
antioxidants prevent DNA mutation, 1lipid peroxidation and protein
crosslinking (Oztan, 2006; Meral, et al., 2012). The high level of
antioxidant activity of pomegranate peel was proven in many studies

(Guo, et al., 2003; Apaydin, 2008; Topkaya and Isik, 2019) .
Pomegranate peel is rich in phenolic compounds that show antioxidant
activity, especially flavonoids (anthocyanins, catechin and other

complex flavonoids) and tannins (punicalin, punicalagin, gallic acid
and ellagic acid) (Ismail, et al. 2012).

According to Li, et al., (2006), pomegranate peel extract
(249.40mg/g) has phenolic compounds 10 times more than pomegranate
pulp extracts (24.40mg/g). Guo et al. (2003) reported the antioxidant
activities of pomegranate pulp, seed and peel as 3.10, 0.72 and
82.11lmmol/100g respectively. In the same study, the researches have
investigated the antioxidant activities of 28 individual fruit pulps,
seeds and peels. The results have showed that pomegranate peel has
fairly higher antioxidant activity compared with the rest. Pomegranate
peel were followed by hawthorn peel (29.25mmol/100g), red grape peel
(11.02mmol1/100g) and mango peel (10.13mmol/100g). Red grape seed 1is
considered to be an antioxidant rich waste, but it has showed lower
antioxidant activity (55.54mmol/100g) than pomegranate peel.

It was reported that phenolics in pomegranate peel also show
antimicrobial activity by inhibiting enzymes and changing the
substrate formation in addition to its antioxidant activity (Topkaya
and Isik, 2019). Previous studies proved that pomegranate peel 1is
effective on numerous microorganisms such as Aspergillus niger,
Staphylococcus aureus, Pseodomonas stutzeri, Bacillus subtilis and B.
brevis, Escherichia coli, Candida albicans (Ibrahim, 2010; Teixeira da
Silva, et al., 2013; Zoral and Turgay, 2014). Mainly as a result of
its high antioxidant activity, numerous studies have been conducted to
use pomegranate peels in food systems such as bakery, dairy and meat
products.

4. THE USE OF POMEGRANATE PEEL IN FOODS

4.1. Pomegranate Peels in Bakery Products

Bakery products are the most consumed food group in the World
with various kinds such as breads, cakes, biscuits, etc (Karabudak, et
al., 2013). The use of pomegranate peel powder in bakery products is
more suitable than other foods, due to 1its taste and physical
properties. Bakery products were determined to be suitable to contain
high levels of pomegranate peel powder supplementation (Topkaya and
Isik, 2019). Pomegranate peel 1is used to add biocactive function, as
well as to delay the oxidation and to increase the shelf 1life of
bakery products. The peels were used in as powder form or as its
extracts in various studies.

Topkaya and Isik, (2019) conducted a study on chemical and
physical properties along with consumer acceptance of muffins enriched
with pomegranate peel powder in different ratios. The muffins were
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compared with regards to moisture, crude protein, fat, ash, dietary
fiber, mineral content, antioxidant activity, total phenolic
compounds, textural and appearance features. The researchers found the
muffin samples were acceptable up to 15% by the consumers. The main
changes occurred in phenolic content, antioxidant activity and dietary
fiber content of the muffins. The phenolic compound of muffins with
5%, 10% and 15% pomegranate peel powder were found 3.1, 4.8 and 7.0
times higher than control cakes respectively. In the same way,
antioxidant activities were higher 10.3, 22.2 and 28.5 times
respectively. The total dietary fiber of control sample was 2.36%
while 15% pomegranate peel powdered cake’s was 6.48%. The researchers
suggested that pomegranate peel can be used to enrich muffins in terms
of dietary fiber. There were also significant increases in K, Ca and
Mg contents of cakes with the addition of pomegranate peel.

Ismail et al. (2014) investigated the biocactive potential of
using 1.5, 3, 4.5, 6 and 7.5% of pomegranate peels in cookies. They
determined the changes in chemical and sensory properties as well as
shelf 1life of cookies prepared with pomegranate peel powder. They
found that pomegranate peel addition increased significantly the
dietary fiber (0.32-1.96%) and phenolic compounds (90.70-161.90
mgGAE/100g) of the cookies. Moreover, pomegranate peel addition
delayed the oxidation of the cookies in 4 months of storage.

Prithwa and Sauryya (2015) added 2.5, 5, 7.5 and 10% pomegranate
peel powder in cookies and determined the antioxidant profile and
consumer acceptance of the samples. The control cookies had 35.00 GAE
umol/g antioxidant activity and 100.29 GAE umol/g phenolic content
while 10% pomegranate peel powdered cookies had 102.00 GAE umol/g
antioxidant activity and 207.05 GAE wumol/g phenolic content. They
reported that pomegranate peel powder can be used to enrich cookies
with not changing rheological and sensory features of the cookies.

Omar and Mehder (2013) prepared flat bread with 1, 2 and 5% of
pomegranate peel powder addition and investigated the changes in
chemical composition of the bread samples. The researchers found the
dietary fiber content of control bread was 1.32% while it was 4.82%
for breads with 5% of pomegranate peel powder. On the other hand,
pomegranate peel addition increased the fermentation time of the
bread. Bread samples with 1% of pomegranate peel powder addition
received the closest score to control breads in sensory analysis.

Altunkaya, et al., (2013) conducted a study on effects of
pomegranate peel powder addition in bread making. They added
pomegranate peel powder in various ratios (0-10g/100g) in bread
formulation and observed the <changes 1in bread for 5 days. The

researchers found antioxidant activity wvalues of the breads between
1.8 and 6.8 TE/g, and they did not find any significant change in
antioxidants during 5 days of storage. Moreover, they reported that
using pomegranate peel powder delayed the oxidation in breads. 1In
sensory analysis, they found that breads were acceptable up to 2.5% of
pomegranate peel substitution.

4.2. Pomegranate Peels in Dairy Products

Dairy products are one of the most promising foods considering
their antioxidant potential and diversity of antioxidant molecules.
Natural antioxidants supplementation in dairy products manufacturing
is progressively applied to improve nutritional and therapeutic
properties. Pomegranate peel extract is one of the natural
antioxidants that was researched to use in various dairy products.

El-Said, et al., (2014) investigated the radical scavenging
activity, total phenolic content, total flavonoids content, as well as
sensory and viscosity properties of stirred yoghurt fortified with 5,
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10, 15, 20, 25, 30 and 35% aqueous extracts (1.67%) of pomegranate
peel. The researchers reported that increasing the ratio of the added
pomegranate peel extract significantly increased the antioxidant
activities of stirred yoghurt of up to 25%, and further increase of
the extracts led to no significant effect. Furthermore, they did not
find significant difference in vyoghurts with extracts on sensory
attributes compared to control samples. Contrary to this, the addition
of aqueous extracts led to a decrease in viscosity in yoghurt samples.

Kennas, et al., (2018) conducted a study on fortifying yoghurt
powder with pomegranate peel powder (0-10%) with honey (0-5%) to
determine some chemical, physical and sensory properties of the
samples. They found that fortifying pomegranate peel powder provided
stability in yoghurt powder with increasing the glass transition
temperature value (Tg). Furthermore, fortified yoghurt powders showed
higher phenolic content and consequently higher level of antioxidant
activity compared to control samples. The researchers concluded that
physical and physicochemical properties of yoghurt with pomegranate
peel powder and honey was acceptable, moreover this addition can
improve its shelf life.

Cam, et al., (2013) prepared ice creams with addition of 0.1%
and 0.4% of pomegranate peel powder and realized some chemical,
physical and sensory analyses. Researchers found significant changes
in the pH, total acidity and color properties of the 1ice cream
samples, but most importantly, they determined improvements in
phenolic content, antioxidant activity and antidiabetic properties of
the ice creams. In addition, both ice cream samples with pomegranate
peel enrichment were found acceptable by consumers. Researchers
suggested that ice cream enriched with pomegranate can be introduced
to markets as a functional food with its health benefits.

Singh and Immanuel (2014) fortified Paneer cheese of India with
1, 2 and 3% of pomegranate, lemon and orange peel aqueous extracts
(10%) and investigated extract’s effect on peroxide wvalues of the
cheese samples. As expected, researchers found the highest antioxidant
activity in pomegranate peel powder extracts. They found the lowest
peroxide value 1in the cheese fortified with 3% of pomegranate peel
extract. In sensory analysis, cheeses with pomegranate peel extracts
of up to 2% were acceptable according to the panelists. The researches
submitted pomegranate peel extracts can be used to prevent rancidity
and increase the shelf life.

Sandhya, et al., (2018) conducted a study to evaluate the
functional ©properties and storage stability of pomegranate peel
extract powder in curd. For this aim, the researches prepared curds
with 3 different concentrations (0.5, 1, and 1.5%) of pomegranate peel
extract powder and realized some chemical, microbiological and sensory
tests. They determined that antioxidant activity and total phenolic
content of the curd samples increased with increasing of extract in
the formulation. However, the sensory attributes decreased in higher
extract concentrations. Thus, the researchers recommended to use of
pomegranate peel extract powder up to 1%. In addition to its
antioxidant benefits, pomegranate peel extract powder added curd had
longer shelf life compared to control samples in 6 days of storage.

4.3. Pomegranate Peels in Meat Products

Meat and meat products are highly consumed worldwide and
produced through various kinds that is considered as a great source of
high biological value protein, iron, zinc and vitamins. Fresh meat is
under constant oxidizing conditions that causes spoilage and quality
loses 1in the product. Muscle food 1is mostly stored in freezing
conditions or processed in further goods such as sausages, hams,
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bacons and salami etc. in order to preserve meat for a longer shelf
life. It was reported in previous studies that present applications to
preserve meat might be insufficient. In recent years, researches,
researches have been investigating the use of natural antioxidants
including pomegranate peel extracts in meat and meat products to
improve the oxidative stability (Pal, 2014; Jay, et al., 2005; Pal and
Devrani, 2018).

Turgut, et al., (2017) investigated the effect of pomegranate
peel extract on to retard 1lipid and protein oxidation 1in frozen
meatballs during storage at -18°C. The researchers used 0.5 and 1.0%
aqueous extracts of pomegranate peels in meatballs and compared the
results with control meatballs as well as samples with 0.01% butylated
hydroxytoluene (BHT). After 6 months of storage, they detected that
peroxide, malondialdehyde and carbonyl formation, and loss of total
protein solubility were lower in meatball samples with high level of
pomegranate peel extracts. Moreover, using pomegranate peel extract
was effective to prevent rancid odour formation and meatballs with
pomegranate peel extract received higher sensory scores. Also, Morsy,
et al., (2018) investigated the antioxidant and antimicrobial effect
of pomegranate peels in different concentrations (1 and 1.5%) and
compared with 0.01% BHT. Similarly, with the previous study, meatballs
with high level of pomegranate peel extract inhibited the increase of
peroxide, thiobarbituric acid reactive substances and total volatile
base nitrogen values compared to the other samples. Furthermore, the
researchers reported that using pomegranate peel extract decreased the
microbial load in meatballs and did not affect the sensory properties
of the samples. In Dboth studies, the researchers determined that
pomegranate peel extract was effective to increase the shelf 1life of
meatballs by retarding the lipid and protein oxidation.

Naveena, et al., (2008) evaluated the antioxidant effect of
pomegranate peel powder extract on chicken patties and compared the
results with patties with vitamin C during refrigerated storage. Thus,
chicken patties were prepared with 5, 10, 15 and 20mg/100g of
pomegranate peel powder extract and 50mg/100g of vitamin C. Chicken
patties with pomegranate peel extract showed significantly higher
reducing power and DPPH radical scavenging activity. In addition,
samples with 20mg of pomegranate peel extract had 50% more phenolic
content (tannic acid equivalent) compared to control samples. The
researchers reported that chicken patties with pomegranate peel powder
extract addition exhibited significantly lower 1lipid oxidation
compared to samples with wvitamin C. Additionally, pomegranate peel
extract supplementation did not affect the sensory attributes of
chicken patties.

Devatkal, et al., (2010) investigated the antioxidant effect of
natural extracts derived from pomegranate peel powder, pomegranate
seed powder and kinnow peel powder in goat meat patties. 10ml aqueous
(10%) extracts from each fruit by-products were added to 2kg of minced
goat meat and cooked in the oven. In the results, goat meat patties
with pomegranate peel powder extract had higher
antioxidant activity and total phenolic content compared to other
patties with extracts and control patties. Consequently, goat meat
patties enriched with pomegranate peel powder reduced lipid oxidation
more than the other samples. It was concluded the natural antioxidant
extracts, especially extracts of pomegranate peel powder, can be
replaced with synthetic antioxidants.

Fang, et al., (2013) studied the use of pomegranate peel extract
at different concentrations (0, 7.5 and 15g/L) on the melanosis
formation and quality changes of white shrimps during ice storage. The
researchers determined that melanosis formation was inhibited
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significantly while sensory properties were improved in shrimps with
pomegranate peel extract. Similarly, the increase of pH and total
volatile basic nitrogen were significantly inhibited in shrimps with
pomegranate extract compared to control samples. In another study,
Yuan, et al., (2016) investigated the quality changes and
microbiological aspects of frozen white shrimp coated with chitosan
combined with pomegranate ©peel powder during storage. 1.5% of
pomegranate peel extract and 1% chitosan solution were used separately
and combined together for coating shrimps as 1:2 (w/v)
shrimp/solution. As result, the increase in total aerobic plate
counts, pH and total volatile basic nitrogen values were inhibited in
shrimps coated with chitosan + pomegranate peel powder extract,
compared with control and other samples coated with pomegranate peel
extract or chitosan only. The researchers suggested that there is a
synergistic effect Dbetween chitosan and pomegranate peel powder
extract.

5. CONCLUSION

The addition of pomegranate peels in bakery, dairy and meat
products has met acceptance for the retardation of oxidation and
development of bioactive components in foods. Additionally,
pomegranate peels are used to prolong the shelf life of the products
with no side effects contrarily to synthetic antioxidants. Future
studies are needed to determine the usage of pomegranate peel in
different kind of food products.
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CORROSION IN SEAWATER

ABSTRACT

Corrosion is defined as the degradation of metals and alloys as
a result of their interaction with their environment. Corrosion is an
undesirable phenomenon that causes production losses and numerous
accidents. Corrosion of metals and alloys is primarily caused by water
and aqueous environments, acidic and basic solutions used in chemical
manufacturing facilities and atmospheric air. Water, and particularly
seawater, is an influential environment causing corrosion. Ship boats,
bridges, and prier stand installed on the sea o0il exploration and
production facilities, sea ©pipelines and other facilities where
seawater 1s used as coolant are the structures affected by seawater
corrosion. Corrosion in seawater leads to major devastating accidents,
leakage of toxic substances, environmental pollution, and hazards to
human health. Seawater, which covers two-thirds of the world, is an
electrolyte containing almost all salts in nature, especially sodium

chloride (approximately 3.5%). Salinity is the most critical factor of
corrosion in seawater. In addition to salinity; water depth,

conductivity, dissolved oxygen, pH, water flow rate and temperature
also play a proponent role in seawater corrosion.
Keywords: Corrosion, Harmful Effects, Seawater,
Salinity, Microorganisms

1. INTRODUCTION
The term of corrosion can be defined as the interaction of

metals and alloys with surrounding environments. Corrosion is an
electrochemical process it involves the transfer of electrons between
a metal surface and aqueous electrolyte solution [1 and 2]. Formation

of rust on iron and steel and other corrosion products, darkness on
silver, the formation of green patina on copper and brass, cracks in
aircraft, automobiles, boats, gutters, ships can be given as a few
examples. The problem of corrosion is common and dangerous phenomenon
in wvarious sectors, such as chemical industry, petrochemical,
shipbuilding construction, automotive, aviation, railway, maritime and
others. Corrosion wastes the sources and products, stops production
and causes various accidents. Corrosion causes important economical
losses. Corrosion is a major factor in the investment and production
of the industry. According to some estimations, the cost of corrosion
to a national reaches to 3.5-5.5% of the gross national products [1

and 2]. It is predicted that twenty percent of iron produced is lost
by corrosion every year.

corrosion 1in seawater; water and particularly seawater, 1is an
influential environment causing corrosion. Ship boats, bridges, and
pier stand installed on the sea, o0il exploration and production
facilities, sea pipelines and other facilities where seawater is used
as coolant are the structures affected by seawater corrosion [2 and
77.
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Figure 1. Corrosion

2. RESEARCH SIGNIFICANCE
Corrosion in seawater leads to major devastating accidents,

leakage of toxic substances, environmental pollution, and hazards to
human health [3 and 4].

-

Figure 2. Corrosion in seawater

3. ANALYTICAL STUDY

Seawater, which is an electrolyte that contains almost all salts
found in nature especially sodium chloride (NaCl), covers two third of
the world [2 and 3]. Ocean water contains 3.5% electrolyte equivalent
to sodium chloride. However, its composition is quite complicated, as
it contains several of components. The concentration of salts in any
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seawater 1s given with reference to the amount of chloride. If
seawater 1s titrated with silver nitrate (AgNOs3), it precipitates as
bromide (Br-), iodide (I") and chloride (Cl-) [2].

4. FINDINGS AND DISCUSSIONS

4.1. Chlorinity

All halogen concentrations are taken into account in terms of
chloride for determination of <chlorinity [1]. Chlorinity is the
quantity of silver in grams to precipitate the total amount of halogen
present in one kilogramme of seawater multiplied by 0.328533.

4.2. Salinity

Salinity 1is the most important factor for seawater corrosion.
The term salinity specifies the total amount of dissolved salts in
seawater. Salinity can not be determined directly, and can only be
determined in terms of chlorinity using the following equation [1].

Salinity=[0.03+(1.803xchlorinity) ]

Both chlorinity and salinity are given in amounts per thousand.
Salinity in oceans does not change much, the value concentrating
between 33-37 per thousand where 35 salinities per thousand 1is
equivalent to 19.4 chlorinity per thousand. These values are accepted
as overage values for offshore seawater. However, local conditions
change these values. For example, in closed seas like the
Mediterranean, Black Sea and Red Sea evaporation rates are high
leading to salinity levels around 40 per thousand, whereas this wvalue
is found to be very low in the Baltic Sea [1, 8, and 10].

Table 1. The components of seawater, chlorinity 19 per thousand
p=1.0243, t=20°C

Chloride (Cl1-) 18.9799
Sulphate (S0,%7) 2.6486
Bicarbonate (HCO;) 0.1397
Bromide (Br) 0.06406
Floride (F7) 0.0013
Boric acid (H3BO3) 0.0260
Sodium (Na™) 10.5561
Magnesium (Mg?*) 1.2720
Calcium (Ca?*) 0.4001
Potassium (K%) 0.3800
Strontium (Sr2*) 0.0133

pH: Seawater is well buffered a pH value between 8.1-8.3

4.3. Potentials of Metals in Seawater

The electrical potential of the metal is an important factor in
determining the corrosion of a metal in seawater [11]. Open-circuit
potentials of most materials 1in seawater are not constant. These
values vary with the amount of oxygen, flow rate of water,
temperature, metallurgical and surface conditions of the metal. For
example, 1in stagnant and deaerated seawater, the potential of iron or
steel is almost constant, approaching -0.75V (versus saturated calomel
electrode) whereas at high flow rates and under aerated conditions
this value is approximately -0.61V [1].

4.4. Effect of Depth

The effect of depth on corrosion rate was less studied. The
following table shows the corrosion rates of the metals placed at
various regions in the Pasific Ocean at different times [2].
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Graphic 1. The variation of corrosion rate with flow rate with depth

Table 2. Effect of depth on corrosion rates of some metals and alloys

Materials Corrosion Rates in Different Depths (mm/y) Type of
0 m 704 m 1600 m 1700 m 2050 m Corrosion
Zinc 0.015 0.058 0.068 0.091 0.150 General
Mild Steel 0.127 0.058 0.068 0.091 0.150 General
Al-4 Mg alloy - - - >0.576 - Pitting
Cu-10 Ni 0.008 0.005 0.008 0.018 0.018 General
Cu - 30 Ni 0.008 0.020 0.018 0.015 0.015 General
Stainless Steel . .
(Type 410) - 1.270 1.270 1.270 1.270 Pitting
Incoloy 825 - few few 0 few Pitting
Stainless Steel . .
(Type 316 L) - 0 0.025 0 few Pitting
Monel 400 - 0.033 >0.035 0.038 >0.092 Pitting
conditions 5-30 7.2 2.5 2.3 2.7
Temperature (°C)

4.5. Effect of Time
Corrosion rates are almost constant when ferrous materials such
as steel are immersed in seawater [1].

Table 3. The effect of time on the corrosion rates of mild steel,
copper and aluminium.

) Average Corrosion Rate (mm/y)
Time (Month) .
Steel Copper | Aluminium
1 0.33 - -
2 0.25 - -
3 0.19 - -
6 0.15 - -
12 0.13 0.034 0.0043
24 0.11 0.019 0.0021
48 0.11 0.018 0.0017

4.6. Organisms in Seawater
There are various organisms such as mussels and algae in
seawater.
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Figure 3. Mussel

Figure 5. Foam algée Figure 6. Green algae

4.7. Effect of Flow Rate

Observations show that flow rate of water greatly affects
corrosion in seawater. Low flow rate prevents localization of
corrosion. As the flow rate increases, the clogged area between the
metal and the medium gradually Dbecomes thinner. Thus, the oxygen
reaches the metal surface more quickly and the corrosion rate
increases continuously.

71 T T T T 1

165

=
=
o

(9]
ol

—> Corrosion rate, mdd

| | | | |
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——> Flow rate, m/s

o

Graphic 2. The variation of corrosion rate with flow rate of steel

Oxygen—-rich water causes a high rate of corrosion in the impact
zone. Therefore, marine structures are often damaged by condensation
just above the water level. These animals and plants attach to a solid
surface during their growth. The accumulation of these organisms
causes corrosion of the metal surfaces and, more importantly, these
surfaces may deteriorate, and fouling could occur [2 and 11]. Due to
the accumulation of mussels and other organisms under the ships, the
mobility of the ship may be impaired. As a result, the ship needs more
energy (more than 30%) to stay on course. The accumulation of
microorganisms in water depends in no small extent on environmental
conditions. Due to the lack of a suitable surface to hold
microorganisms in deep waters, the problems caused by microorganisms
arise mainly in shallow waters [2]. Climatic conditions also have a
significant effect on the growth of microorganisms. As the feeding
season is long in warm areas, breeding is fast for marine creatures
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such as mussels. For example, in the North Sea, fouling occurs only in
summer, while in the southern tropical waters this process is almost
continuous. Moreover, relatively small amounts of organisms accumulate
in fast boats; and the actual accumulation occurs while waiting for
the Dboat on the dock. TIf seawater 1is flowing rapidly, fouling
decreases, slow flow or accumulation of water occurs when the
operation 1is interrupted. Besides, the nature of the surface also
affects the attachment of microorganisms. A flat and hard surface
provides excellent adhesion, while the rough and flake-forming surface
prevents adhesion. Fouling caused by organisms can be prevented by
using antifouling dyes. These dyes generally contain toxic components
such as copper derivatives. These compounds cause the slow release of
copper ions into the marine environment. These ions have a toxic
effect on mussels and other aquatic organisms. Similar techniques are
also applied in closed systems. Various toxic substances and chlorine-
containing compounds are added to the system for this purpose.

5. CONCLUSION AND RECOMMENDATIONS

As a result, we can say that the corrosion in seawater 1is
dangerous for marine vehicles, and various marine structures,
especially in pier legs and that must be tackled. Cathodic protection
is the most effective way to prevent corrosion in seawater [12 and
13].
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SEZGISEL BULANIK ANALITIK HIYERARSI PROSESI ILE NOROLOJI YOGUN BAKIM
UNITESINE KABUL TRIYAJ KARARLARININ DEGERLENDIRILMESI

oz

Noroloji yogun bakim Unitesi ndoroloji hastalarina
0zel, yodun bakimin vyapildigi alanlardir. Bu 1Unitelerde ndrolojik
hastaliklari olan hastalarin izlenimi, uygun pozisyon verilmesi ve
degerlendirilmesi yapilmaktadir. Hastalarin noroloji yodun Dbakim

iinitesine kabul triyaj karari verilirken {dnitenin yodunluuna gbdre
hastalarin onceliklendirilmesi gerekebilmektedir. Karar esnasinda goz
6ntinde Dbulundurulmasi gereken c¢esitli kriterler Dbulunmaktadir. Bu
calismada Oncelikle uzman gorislerinden faydalanilarak suuru gerilemis
ve vyakin takip gereken hastalar, norolojik girisim (trombektomi,
trombolitik tedavi), ¢oklu organ yetmezligi, epileptik ve konversif
nobet, solunum yetmezlidi, izole edilmesi gereken hastalar olmak izere
alti durum belirlenmis. Daha sonra Sezgisel Bulanik Analitik Hiyerarsi
Prosesi yaklasimi ile bu durumlar oOnceliklendirilmistir. Sonug¢ olarak,
en oOnemli kriter “suur durumu” olup, en az ©Oneme sahip kriter ise
“solunum yetmezligi” olarak belirlenmistir.
Anahtar Kelimeler: Sezgisel ulanik AHP, Triyaj Karari,
N6roloji Yogun Bakim Unitesi, Néroloji,
Cok Kriterli Karar Verme

EVALUATION OF ACCEPTANCE TRIAGE DECISIONS TO NEUROLOGY INTENSIVE CARE
UNIT WITH INTUITIONISTIC FUZZY AHP

ABSTRACT
Neurology intensive care unit is the area where intensive care
is provided for neurology patients. In these units, the patients with
neurological diseases are monitored, given the appropriate position
and evaluated. Patients may need to be prioritized according to the
intensity of the unit when making a triage decision for admission to
the neurology intensive care unit. There are various criteria to be
considered during the decision. In this study, firstly, six cases were
identified as patients with reduced consciousness and close follow-up,
neurological intervention (thrombectomy, thrombolytic therapy),
multiple organ failure, epileptic and conversive attack, shortness of
breath, patients who need to be isolated utilizing expert opinions.
Then, these situations were prioritized with the Intuitionistic Fuzzy
Analytic Hierarchy Process approach. As a result, the most important
criterion was “consciousness condition” and the least important
criterion was “shortness of breath”.
Keywords: Intuitionistic Fuzzy AHP, Triage Decision,
Neurology Intensive Care Unit, Neurology,
Multi Criteria Decision Making
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1. GIRiS (INTRODUCTION)

Ulkemizde ve gelismekte olan diger ilkelerde, N&roloji yodun
bakim {dnitesi vyayginlasmakta olup bu konudaki talep de giderek
artmaktadir. Noroloji yodun Dbakim {nitesi, sinir sisteminin hayatzi
tehdit eden hastaliklarini ele alan, genel yodun bakim disiplerinin
norolojik hastaliklara uygulanmasini hedefleyen Dbir prensiptir.
No6roloji yodun bakim {initesinin rolid, ndéroloji hastalarinin etkin bir
sekilde yonetilmesini saglamak amaciyla ortak kurallar olusturmak ve

tim hastalara bu kurallarin wuygulanabilirligini saglamaktir [3].
Noroloji yodun bakim Unitesinde yakin takibe ihtiyaci olan nérolojik
hastaliklara sahip hastalar vyer almaktadir. Hastalarin izlem ve

tedavilerinin yapildidi bu initeye hasta alimi, kisitli kaynaklarin
doru yer ve =zamanda kullanilmasini saglayan triyaj kararlara ile
verilmektedir. Triyaj kararlari hastalarin bulundudu duruma gore
ciddiyetlerini degerlendirip, ©o&nceliklerini belirleyen, siraya koyan
bir slUrec¢tir. Cok kriterli karar verme (CKKV) yontemleri birden fazla
kriter wve alternatifin vyer aldigi bu tlir problemlerin ¢ozimiinde
si1klikla kullanilmaktadir. Bu c¢alismada noéroloji yodun bakim ilnitesine
kabul triyaj kararlari verilirken g6z Onlinde bulundurulmasi gereken
kriterler Dbelirlenerek degerlendirilmistir. Calismanin amacili, uzman
gorislerinden vyararlanarak Dbelirlenen kriterlerin Sezgisel Bulanik
Analitik Hiyerarsi Prosesi (SBAHP) yvaklasimi ile
6nceliklendirilmesidir. Bu g¢alismada, ndroloji yodun bakim iUnitesinde
calisan U¢ farkli wuzman sagdlik personelinin goriisi alinarak triyaj
karari verilirken dederlendirilecek alti kriter Dbelirlenmistir.
Belirlenen bu kriterlerin onceliklendirilmesinde yine {ic farkli uzman
saglik personelinden destek alinmistir.

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

CKKV yontemleri birden fazla c¢eligkili kriter ile karsilasilan
karmasik durumlarda, alternatifler arasindan en uygun alternatifin
se¢ilmesine yardimci olan etken bir yoéntemdir. Glinltik hayatta
belirsizligin ©on plana c¢iktid1i durumlarda geleneksel CKKV modelleri
yetersiz kalip bulanik mantiga basvurulmaktadir. Bulanik mantik ile
insana ait bilgi ve tecriibeler, s6zel ifadeler matematiksel bir dile
doéntsturtlir. Sezgisel bulanik mantik ise belirsizligin daha fazla
¢ozlime katildigi, mevcut bilginin bulanik mantik ile aciklanmasinin
yetersiz oldugu durumlarda tercih edilen bir vyaklasimdir [7]. CKKV
teknikleri saglik ve saglik hizmetleri alaninda etkin bir ara¢ olarak
kullanilmaktadir. Sipahi ve Timor (2010) saglik alaninda en c¢ok tercih
edilen alanlarin maliyet/fayda analizi, hastane yeri secimi, beslenme,
risk deJerlendirmesi ve rehabilitasyon problemleri oldugunu ifade
etmislerdir [97. Ameryoun ve digerleri (2014) inceledikleri
calismalarin bircodgunda problemin hastane ve depo yer sec¢imi oldudu
goriiltirken hizmet kalitesi ve hastanelerin siralanmasi gibi konulara
da vyer wverildigi gorilmistiir [1 wve 10]. Triyaj kararlarinin
deerlendirilmesinde SBAHP yontemi 1ile karar verme saglik alaninda
uygulanan ilk calisma olarak yer almaktadir.

3. DENEYSEL CALISMA (EXPERIMENTAL METHOD-PROCESS)

Bu bolimde ndroloji yodun bakim {Unitesine kabul triyaj
kararlarinin dederlendirilmesinde kullanilan Sezgisel Bulanik Analitik
Hiyerarsi Prosesi (SBAHP) yontemi ayrintilari ile aciklanmistir.
Sezgisel Dbulanik mantik teorisi 1986 vyilinda Atanassov tarafindan
bulanik kUme teorisinin genellemesi olarak tanimlanmistir. Sezgisel
bulanik kiime, geleneksel bulanik kiime vasitasiyla belirsiz Dbir
kavramin tanimlanmasi i¢in mevcut bilginin yetersiz oldudu durumlarda,
bir bulanik kiimeyi tanimlamak i¢in alternatif bir vyaklasimdir [7].
Sezgisel bulanik kiime teorisinde bir elemanin bir kimeye {ye olma
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derecesi, Uye olmama derecesi ve teredditliik derecesi ile belirtilir
[2]. SBAHP yontemi, tedarik zinciri yonetimi [4], insan kaynaklari
yonetimi [6], saglik alani [5] vb. konulara sahip CKKV problemlerinin
¢oziminde kullanilmistir. Literatiirde SBAHP yonteminin kullanildig:
cesitli calismalar yer almaktadir. Sadig ve Tefamariam (2007) sondaj
calismalari ig¢in en uygun c¢evresel delme islemi sec¢imi yapmislardir

[11]. Zhang wvd. (2011) Han Park vd. (2011) klima sistemi secimi
yvapmislardir Dammak vd. (2015) Sezgisel Dbulanik kiime teorisini
kullanarak beseri sermaye gdstergeleri secimi, Fahmi wvd. (2015) insan

kaynaklari yonetiminde Dbelirli bir pozisyon i¢in Dbasvuran kisiler
arasindan sezgisel bulanik AHP ile sec¢im yapmislardir [11, 12 wve 13].
Deepika vd. (2016) sezgisel bulanik AHP ile global tedarikg¢i secimi
yapmislardir [14]. Xu ve Liao (2014) klasik AHP ydnteminin sezgisel
bulanik kime ile sezgisel bulanik AHP’'ye genisletilmesini ele
almislardir [4 ve 8].

Ikili karsilastirmalar vyapilirken birden fazla uzman gd&riisiiniin
yer aldidi durumlarda tUm wuzman gorislerinin ortak bir grup gorisi
haline indirgenmesi gerekmektedir. Bu c¢alismada wuzman goOrisleri
sezgisel bulanik sayilar ile ifade edildiginden Xu (2007) tarafindan
o'nerilen sezgisel bulanik agirlikla ortalama operatoru (IFWA)
kullanilmistir [8]. Bu calismada uygulanan SBAHP yonteminin adimlari
asagida verilmistir [8].

e Adim 1: Problemin kriter ve alternatiflerden olusan hiyerarsik
yapisi olusturulur.

e Adim 2: Alt kriter ve alternatifler arasinda ikili
karsilastirmalar yapilarak sezgisel tercih iliski matrislerinin
olusturulur. Ikili karsilastirmalar vyapilirken Tablo 1’de vyer
alan i1ikili karsilastirma ©Olc¢edi kullanilmistir [6].

Tablo 1. Iliski matrislerinin olusturulmasinda kullanilan dil &lcegi
(Table 1. Language scale used to construct relationship matrices)

Dilsel Degiskenler Sezgisel Bulanik Sayilar
Very High (VH) (0.95,0.05,0.00)
High (H) 0.75,0.15,0.10

(0. )
Medium (M) (0.50,0.40,0.10)
Equal (E) (0.50,0.50,0.00)
Low (L) (0.25,0.65,0.10)
Very low (VL) (0.05,0.95,0.00

e Adim 3: Tum sezgisel tercih 1liski matrislerinin tutarliligz
kontrol edilir. Bu amac¢la mu kemmel c,arpimsal tutarli sezgisel
tercih ilis, kisini R=(Fj)nxn kurmak ic,in Algoritma 1 uygulanir.
Algoritma 1
k>i+1 icin g = (A , D) (1)

k—i—-1 —
_ ”f’:ﬁl#it#tk 5
Hie =350 k=i-1[ g1 (2)
=it HitHekt MpZin (—pi) (A—piek)
k—i—1[ o_
_ i vievee
(3)

Vi, =
" k_i_l\/”f;iiﬂitvtk*'k_i_i/”f;iiﬂl—"it)(l-vtk)
k>i+1 igin 7y =1y (4)
k<i+1icinty = (VkiHki) (5)
e Adim 4: Sezgisel tercih iliski matrislerinin tutarliklara
Esitlik (6) kullanilarak kontrol edilir. Matrislerin tumu

tutarla ise Adim 6’ va, tutarli degilse kabul edilebilir
tutarliliga getirilmek iizere Adim 5’e gecgilir.

d(RP,R) = s Bl Nea (i — 13| + [P = v + [T i) (6)
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1=0.1 olmak izere;
d@ﬂm,§)<ir ise denklemin c¢iktisi R’dir. Matris tutarlidir.

e Adim 5: dUﬂm,R)>>T oldugu durumlarda Algoritma 2'nin uygulanir.
o0 karar verici tarafindan belirlenen bir kontrol parametresidir.
Algoritma 2
. W) (@)

Hie = Do e+ o
o @)@

5, = ,i=1,2..n ©
" e r T - P (v

i=1,2.n (7)

e Adim 6: Her Dbir sezgisel tercih iliski matrisi ig¢in sezgisel
bulanik o6ncelik agirliklara (w) Esitlik (9) kullanilarak

hesaplanair.
Zﬁﬂ Hik 2%:1(1_1%1() ) .
w; = ) — ) =1 7 2 9
! ( ‘lﬂ=1 Z‘)r(l=1(1_]7ik) Z?:]_ZZ:].I"-U{ * n ( )

e Adim 7: w sezgisel bulanik sayisi ic¢cin kriter skorlari Esitlik
(10) kullanilarak hesaplanir (Xu ve Yager, 2006).
S(w) = po = Vo, S(@) € [-1,1] (10)

e Adim 8: Kriterler skorlarina gdre siralanir.

4. BULGULAR VE TARTISMA (FINDINGS AND DISCUSSIONS)

Calismada o6ncelikle nodroloji yoJun bakim iUnitesinde c¢alisan g
farkla uzman saglik personelinden olusan bir uzman ekip
olusturulmustur. Uzman ekibin tecriibeleri dodrultusunda triyaj karari
verilirken degerlendirilmesi gereken suur bilinci (K1), norolojik
girisim (K2), c¢oklu organ vyetmezligi (K3), epileptik ve konversif
ndobet (K4), solunum yetmezligi (K5), izole edilmesi gereken hastalar
(K6) olmak flzere alti kriter belirlenmistir. Belirlenen kriterlerin
ikili karsilastirmalari yapilirken uzman ekibin goriisleri ayri ayri
alinmistir. Her bir uzmana ait ikili karsilastirma matrisleri sirasi
Tablo 1, Tablo 2 ve Tablo 3’ de yer almaktadir.

Tablo 2. Uzmanl icin kriterlerin tercih iliski matrisi
(Table 2. Preference relation of criteria for expert 1)

K1 K2 K3 K4 K5 K6
B Y I u \Y% I u \ I u \ I u Y I u \% I
K1 0.5 0.5 0 0.95 0.05 0 0.75 0.15 0.1 0.95 0.05 0.75 0.15 0.1 0.95 0.05 0
K2 0.05 0.95 0 0.5 0.5 0 0.75 0.15 0.1 0.5 0.4 0.5 0.5 0 0.5 0.4 0.1
K3 0.15 0.75 0.1 0.15 0.75 0.1 0.5 0.5 0 0.25 0.65 0.95 0.05 0 0.05 0.95 0
K4 0.05 0.95 0 0.4 0.5 0.65 0.25 0.1 0.5 0.5 0.5 0.4 0.1 0.5 0.4
K5 0.15 0.75 0.1 0.5 0.5 0 0.05 0.95 0 0.4 0.5 0.1 0.5 0.5 0 0.75 0.15
K6 | 0.05 0.95 0 0.4 0.5 0.1 0.95 0.5 0 0.4 0.5 0.1 0.15 0.75 0.1 0.5 0.5
Tablo 3. Uzman2 icin kriterlerin tercih iliski matrisi
(Table 3. Preference relation of criteria for expert 2)
K1 K2 K3 K4 K5 K6
1 % I u A% bud u \% I 1 v I u \% bug u \% I
K1 0.5 0.5 0 0.95 0.5 0 0.75 0.15 0.1 0.75 0.15 0.1 0.5 0.4 0.1 0.95 0.5 0
K2 0.5 0.95 0 0.5 0 0.5 0.4 0.95 0.05 0 0.75 0.15 0.1 0.05 0.95 0
K3| 0.15 0.75 0.1 . 0.5 0.1 0.5 0.5 0.5 0.4 0.1 0.95 0.05 0 0.05 0.95 0
K4| 0.15 0.75 0.1 0.05 0.95 0 0.4 0.5 0.1 0.5 0.5 0 0.95 0.05 0 0.5 0.4 0.1
K5 0.4 0.5 0.1 0.15 0.75 0.1 0.05 0.95 0 0.05 95 0 0.5 0.5 0 0.25 0.65
K6 0.5 0.95 0 0.95 0.05 0 0.95 0.05 0 0.4 0.5 0.1 0.65 0.25 0.1 0.5 0.5
Tablo 4. Uzman3 icin kriterlerin tercih iliski matrisi
(Table 4. Preference relation of criteria for expert 3)
K1 K2 K3 K4 K5 K6
u \% I u A% bud u \% bug u A% I u \% bug u \% I
K1 0.5 0.5 0 0.95 0.05 0 0.5 0.4 0.1 0.25 0.65 0.1 0.75 0.15 0.1 0.95 0.05 0
K2 0.05 0.95 0 0.5 0.5 0.5 0.4 0.1 0.25 0.65 0.1 0.75 0.15 0.1 0.5 0.5 0
K3 0.4 0.5 0.1 0.4 0.5 0.5 0.5 0.05 0.95 0 0.95 0.05 0 0.75 0.15 0.1
K4 0.65 0.25 0.1 0.65 0.25 0.1 0.95 0.05 0 0.5 0.5 0 0.5 0.4 0.1 0.75 0.15 0.1
K5 0.15 0.75 0.1 0.15 0.75 0.1 0.05 0.95 0 0.4 0.5 0.1 0.5 0.5 0 0.5 0.1
K6 0.05 0.95 0 0.5 0.5 0 0.15 0.75 0.1 0.15 0.75 0.1 0.4 0.5 0.1 0.5 0.5 0

84




4t International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (IS8S52019), 1A20PB; pp:81-87.

SBAHP yoénteminin sonraki adimlari oldukgca wuzun oldugu ic¢in
uygulama adimlari sadece Uzmanl’in tercih 1iliski matrisi {zerinden
aciklanmistir. Tablo 2’de yer alan Uzmanl’e ait tercih iliski matrisi
Esitlik (1-5) kullanilarak mu kemmel c, ,arpimsal tutarli sezgisel
tercih ilis, kisi matrisi olusturulmustur (Tablo 5).

Tablo 5. Uzmanl icin kriterlerin doéniistiirilmiis tercih iliski matrisi
(Table 5. Transformed preference relation of criteria for expert 1)

K1 K2 K3 K4 K5 K6
u \% I n \% I u \% I u \ I u \% I u \% I
K1 [0.500(0.500({0.000|0.400({0.500{0.100({0.983|0.009|0.008(0.813|0.097[0.090(0.965[0.025(0.010|0.826(0.096|0.077
K2 |0.500{0.400|0.100|{0.500{0.500|0.000(0.400|0.500(0.100(0.500{0.247|0.253]0.883]0.060|0.057{0.438|0.390|0.171
K3 10.009{0.983[0.008|0.500{0.400|0.100|0.500{0.500(0.000(0.500{0.400|0.100[0.250{0.553|0.197(0.813|0.097|0.090
K4 [0.097]0.813(0.090({0.247(0.500{0.253(0.400(|0.500{0.100|0.500/0.500(0.000(0.750[0.150(0.100]0.750(0.105|0.145
K51]0.025{0.965[0.010|0.060{0.883|0.057(0.553(0.250(0.197(0.150{0.750|0.100[0.500|0.500|0.000(0.750|0.150|0.100
K6 0.096{0.826[0.077(0.390{0.438|0.171(0.097{0.813[0.090(0.105{0.750|0.145[0.150{0.750|0.100(0.500/0.500|0.000

Ornedin Tablo 5’de vyer alan K2 ve K6 kriterlerinin @ ve ¥
degerleri sirasi ile Esitlik(2)ve Esitlik(3) kullanilarak asagidaki
gibi hesaplanmistir.

; H?:3ﬂ23#36#24:“46#25“56

3{/17,56:3;123 H3sH2ata6 2556 T i/ﬂtis(l = t23) (1 = p36) (1 — pa) (1 — tag) (1 — phas) (1 — pise)
3/(0.75x0.05x0.5x0.5x0.5x0.75) 0.438

ﬁ26

~3
\/(0.759:0.05xo.5xo.05x0.5xo.75)+§/(1—o.75)(1—0.05)(1—0.5)(1—0.05)(1—0.5)(1—0.75)
375
I17-3V23V36V24Va6V25Vs6

VI 3053055054045 V25Vs6 + Vo3 (1 — V33) (1 — v36) (1 — 124) (1 — U46) (1 — v25) (1 — vs6)
3/(0.15x0.4x0.5x0.95x0.4x0.15) 0.390

V26

3\/(0.15xo.4xo.5xo.95xo.4xo.15)+§/(1—0.15)(1—0.4)(1—0.5)(1—0.05)(1—0,4)(1—0.15)

Tercih iliski matrislerinin olusturulmasindan sonra Esitlik (6)
kullanilarak matrislerin tutarlilidi kontrol edilir. EJer matris
tutarsiz ise Adim 6’ ye gecilerek denklem onarilir. Ornedin Tablo 5’
de yer alan matris d(R@XE)==O2436:>OJ sonucuna gdére tutarsiz bulunmus
ve Algoritma 2 kullanilarak denklem onarilmistir (Tablo 6). Algoritma
2'de uygulanirken kontrol parametresi(g) 0.8 ve yineleme sayisi (p) 1
olarak kabul edilmistir [6].

Tablo 6. Uzmanl icin Algoritma2 ile olusturulan iliski matrisi
(Table 6. Relationship matrix created with Algorithm2 for Expertl)

K1l K2 K3 K4 K5 K6
u \% bud n A% I n \% b u v I n \% bug u \% bud
K1 |0.500 [0.500 [0.000 [0.400 0.500 {0.100 [0.969 [0.016 |0.014 [0.854 [0.085 | 0.061 0.946 [0.037 | 0.017 [0.863 | 0.085 [0.053
K2 | 0.500 [0.400 |0.100 [0.500 [0.500 [0.000 [0.400 [0.500 |0.100 [0.500 [0.274 | 0.226 0.834 |0.100| 0.065 [0.450 | 0.392 [0.157
K3 [0.016 [0.9690.014 [0.500 [0.400 [0.100 [0.500 [0.500 |0.000 [0.500 [0.400 | 0.100 0.428 0.397 ] 0.175 [0.643 | 0.232 [0.125
K4 10.085 |0.854 0.061 (0.274 0.500 [0.226 [0.400 |0.500 [0.100 [0.500 |0.500 [ 0.000 0.750 [0.150| 0.100 [0.707 | 0.143 [0.151
K5 (0.037 [0.946 (0.017 [0.100 |0.834 [0.065 |0.397 [0.428 |0.175 [0.150 {0.750 | 0.100 0.500 [0.500| 0.000 [0.750 | 0.150 [0.100
K6 |0.085 [0.863|0.053 [0.392 [0.450 [0.157 [0.232 [0.643 |0.125 [0.143 [0.707 | 0.151 0.150 |[0.750| 0.100 [0.500 | 0.500 [0.000

Algoritma 2 ile olusturulan tercih iliski matrisinin tutarlailiga
Esitlik (6) kullanilarak yeniden hesaplanmistir. Ornedin Tablo 6’ de
yer alan matris d(R@%§)==0054<:01 olarak hesaplanmis ve tutarli hale
getirilmistir. Tim tercih iliski matrislerinin tutarla hale
getirilmesinden sonra IFWA operatdri kullanilarak her bir uzmanin
gobrist grup karari haline indirgenmistir (Tablo 7).
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Tablo 7. IFWA operatdri kullanilarak olusturulan birlestirilmis matris
(Table 7. Unified matrix created using the IFWA operatodr)

K1 K2 K3 K4 K5 K6
1 \Y hus I \Y hus o \Y hus o \Y hus I \ hus 1 \Y hus
K1 |0.646|0.500(0.146(0.798[0.165|0.037{0.947|0.065[0.012]|0.857(0.136| 0.007 |0.939(0.048|0.013(0.783|0.174| 0.043
K2 |0.285(0.634(0.081(0.500({0.500/0.000{0.327|0.587(0.086/0.481(0.344| 0.175 |0.906(0.062|0.033(0.478[0.362| 0.160
K3 [0.153(0.941|0.094|0.719(0.238|0.043|0.500({0.500/0.000|0.779(0.169| 0.052 |0.731({0.206({0.063|0.614(0.265| 0.122
K4 |0.235(0.705[0.060(0.543[0.335/0.122{0.240|0.677(0.084]|0.500(0.500| 0.000 |0.543(0.339|0.118(0.722|0.160| 0.118
K5 |0.051(0.928(0.021(0.090({0.851|0.059{0.467|0.432(0.101]|0.454(0.436| 0.109 |0.500(0.500|0.000({0.563|0.320| 0.116
K6 [0.323]0.733]0.056]0.399]0.454]|0.148]0.271]0.608|0.121]|0.171]0.699] 0.130 |0.429]0.461]0.110]0.500|0.500] 0.000
Birlestirilmis matrisin olusturulmasindan sonra Esitlik (9)
kullanilarak kriterlerin sezgisel bulanik 6ncelik agirliklar:

w=(0.2427,3.138), w,=(0.1481,-1.762), w3=(0.1858,-2.221), ws=(0.1096, -
0.963), ws=(0.0898,-0.694), we=(0.0661,-0.735) hesaplanmistir. Sonug
olarak triyaj karari wverilirken gdz Oniinde Dbulundurulmasi gereken
kriterler Onem seviyelerine gbre siralandiginda suur bilinci, c¢oklu
organ yetmezligi, nodrolojik girisim, epileptik ve konversif nodbet,
izole edilmesi gereken hastalar ve solunum yetmezlidi olarak ortaya
¢cikmistir.

Tablo 8. Kriterlerin skorlarinin hesaplanmasi
(Table 8. Calculation of criteria scores)
Kriter Skor Degeri
S (w1) .3808
2) .9101
3) .4068
.0724
.7836
.8012

=

ﬂ
6)

OO NP lW

S (w
(
(
(
(

n|n|n|ln

w
w
w
w

5. SONUG VE ONERILER (CONCLUSION AND RECOMMENDATIONS)

Nifustaki ciddi artislar gdz ©Oniine alindiginda, yodun bakim
yataklarina olan talep giderek artmaktadir. Yodun bakimda wuygulanan
tedavilerin pahali ve yatak sayisinin kisitli olmasi, ndroloji yodun
bakim initesine yatistan fayda gdrecek hastalarin 6zenli sec¢ilmesini,

siniflandirilmasini gerektirmektedir. Literatiirde SBAHP yontemi
kullanilarak vyapilan c¢alismalar sinirli sayidadir. Bu c¢alismada
néroloji yogun bakim initesine triyaj karari verilirken

degerlendirilmesi gereken kriterler Dbelirlenerek, SBAHP yontemi ile
kriterler oOnem seviyelerine gbre siralanmistir. Uygulama sonucunda
triyaj kararinda en oOnemli kriter 3.3808 deferi ile suur durumu ve en
disiik Onem seviyesindeki kriter 0.7836 dederi ile solunum yetmezligi
kriteri olarak ortaya cikmistir.
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POSTPARTUM DONEMDE ANNE RUH SAGLIGINA YAKLASIM VE EBENIN ROLU

oz

Postpartum doénemde gdrulen ruhsal bozukluklar postpartum hiizin,
depresyon ve psikoz olarak siniflandirilmaktadir. Dodum sonu doénemde
kadinlarin vyaklasik olarak %85’1i, postpartum dénemde ortaya ¢ikan
ruhsal bozukluklardan Dbirini hafif vya da kisa streli olarak
deneyimlemekte, bu oranin %$10-15"1 kadari 1ise depresyon, anksiyete
bozukluklara gibi ciddi  bozukluklara donisebilmektedir. Gorilme
s1kligi yiksek olan postpartum dénem ruhsal hastaliklardan korunma,
tani, tedavi ve rehabilitasyon gibi tim asamalarinda yodun bakim,
takip ve izlem gerekmektedir. Ozellikle postpartum dénem maternal ruh
sagligini gelistirmede Onemli rolleri olan ebelerin, risk altinda olan
kadini tanilama da ki sahip oldugu firsatlari deferlendirmesi, mimkin
olan en kisa zamanda kadini ve ailesini ruhsal hastaliklarin
getirecegi vyikten korumasi acisindan ¢ok Onemlidir. Bu derlemede
postpartum donemde gbdrilen ruhsal bozukluklar ve ebenin rolleri
tartisilacaktair.

Anahtar Kelime: Postpartum, Ruh Sagdligi, Ebelik, Anne, Depresyon

APPROACH TO MATERNAL MENTAL HEALTH IN POSTPARTUM PERIOD AND ROLE OF
THE MIDWIVES

ABSTRACT

Postpartum mental disorders have been classified as postpartum
blues, depression and psychosis. During the postpartum period, about
85% of women experience some type of mood disturbance. For most the
symptoms are mild and short-lived; however, 10 to 15% of women develop
more significant symptoms of depression or anxiety. The incidence rate
for any type of postpartum mental disorders is high. So it required at
intensive and follow up care all stages of prevention, diagnosis,
treatment and rehabilitation. Especially midwives have a unique
opportunity to identify women who are at risk of, or are suffering
from, perinatal mental illness, and to ensure that these women and
their families get the care they need at the earliest opportunity. The
wider role of all midwives in improving maternal mental health. 1In
this article common psychiatric disorders during pregnancy and the
roles of midwives in the postpartum period are being discussed.

Keywords: Postpartum, Mental Health, Midwifery,

Mother, Depression
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1. GIRiS (INTRODUCTION)

Diinya Saglik Orgutii 2019 yili verilerine gdre, tum diinyada gebe
kadinlarin %10’unun ve dodum yapan kadinlarin ise %13’tnlin herhangi
bir ruhsal Dbozukluk deneyimledidi gdrilmektedir. Kadinlarin en sik
deneyimledidi ruhsal Dbozukluk ise depresyon olarak bildirilmektedir.
Gelismekte olan 1Ulkelerde gebelik silirecinde depresyon goriilme orani
%$15.6 iken, dodum sonrasi donemde %19.8’dir [1]. Tirkiye’de ise dogum
sonrasi donemde ruhsal bozukluk goriilme siklidini belirten toplum
tabanli bir arastirma sonucuna ulasilamazken, 2018 yilinda Karacam ve
ark.’nin yapmis oldudu genis sistematik derlemede dodum sonrasi en sik
gbriilen ruhsal bozukluk %24 oraninda depresyon olarak belirtilmistir
[2]. Dogum sonrasi doénemde ruhsal bozukluklarin ortaya c¢ikmasinda
cesitli genetik, Dbiyolojik, hormonal ve c¢evresel kosullarin ve bu
kosullarin etkilesiminin sorumlu oldudu biliniyor. Bu nedenle Ulkemiz
ig¢in kadin ruh sadlidini korumaya yonelik ruhsal ihtiyag¢lar arasinda
ruhsal Dbozukluklarin belirtilerinin erken tanilanmasi, kadinin ruh
sagligini korumaya ve gelistirmeye yonelik toplum tabanli editim
programlarinin dizenlenmesi, herkesin ulasabilecedi yaygin ve
nitelikli ruh saglidi hizmetlerinin saglanmasi kadar, kadinin saglikli
bir gebelik ve doJum sonu dbnem gecirmesini saglayacak slUrdirilebilir

hizmet ve bakim almasi da gerekli ve onemlidir [3]. Dogumla birlikte
ortaya c¢ikan fizyolojik, ©psikolojik ve sosyal degisimlere uyum
saglanamama durumunda cesitli dizeylerde duygusal sorunlar

gelisebilmektedir. Postpartum doénemde kadinlarin %50-85"inde ruhsal
belirti ve bozukluk gdrilebildigi bilinmekle Dbirlikte [4 wve 7], bu
donemde gelisen duygusal sorunlarin sinirlari cok net
belirlenmemistir. Konu ile 1ilgili literatiirlerde postpartum duygusal
sorunlar Ozelliklerine, tedavi ve prognozlarina gdre ayrilarak annelik
hiiznli, postpartum depresyon ve postpartum psikoz olmak ilzere Ug¢ grupta
toplanmaktadir [6, 8 ve 9].

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Maternal ruhsal bozukluklar sonucunda kadinin yasamsal
fonksiyonlarinda birg¢ok =zarar meydana gelirken, kadinin intihar
etmesine neden olabilmektedir. Yine ruhsal bozukludu olan bir gebenin
fetisi ya da bir annenin c¢ocugu da blyime ve gelisme slirecinde
biyolojik ve fiziksel olarak bircok olumsuz etki ile karsi karsiyadir.
Saglik hizmet sunucularinin etkili ve yerinde miidahale ydntemleri ile
maternal ruhsal bozukluklar tedavi edilebilmektedir Ozellikle ebelerin
dogum sonu donemde ruhsal bozukluklarin belirtilerinin erken
tanilanmasinda Onemli rolleri wvardir [1l]. Bu derleme doJum sonu
donemde sik gdrilen ruhsal bozukluklari ve bu bozukluklara yaklasimda
ebenin rollerine vurgu yapilmasi ag¢isindan Onemlidir.

3. BULGULAR VE TARTISMA (FINDINGS AND DISCUSSION)

3.1. Dogum Sonrasi Hiiziin (Sadness After Birth)

Genellikle dodum sonrasi erken donemde gdrilen, gecici ve kendi
kendini sinirlayan bir tablodur. Literatiirde postpartum 1ilk d¢-bes
ginde c¢ok vyodun olarak yasanan hitznlin tipik olarak on giin ile iki
hafta ig¢inde sonlandidi ya da sakinlestigi, hatta birka¢ haftaya kadar
devam edebildigi belirtilmektedir [10 wve 11]. En sik godrilen
belirtileri, duygu durum dalgalanmasi, aglama, anksiyete, uykusuzluk,
irritabilite, bas agdrisi, yorgunluk ve asiri duyarliliktir. GOrilme
si1kliginin yiizde 26-85 oldudu belirtilmekte wve nedenlerinin hormonal
faktorler, sosyo demografik o©zellikler, stresli vyasam olaylari ve
doum ile ilgili faktdrler oldugu diisiiniilmektedir [12].

e Ebelik Rolleri: Destekleyici psikoterapdotik vyaklasim disinda
0zel bir tedaviye gerek yoktur. Ebeler kadinlarin hissettikleri
hakkinda konusma olanadi saglamali ve fiziksel rahatsizlig:

89


https://www.who.int/mental_health/maternal-child/maternal_mental_health/en/
http://www.tip.hacettepe.edu.tr/ekler/pdf/ulusal_program.pdf

4" International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (ISS52019), 1BI1IPB; pp:88-93.

gidermelidir. Bu durum genelde meme ve emzirme problemleri ile
birlikte seyreder. Meme ve emzirme problemlerinin yasanmamasi
ig¢in gerekli oOnlemler alinmali, Dbakim verilmelidir. Kadina
dinlenmesi ic¢in vyardim edilmeli ve mUmkiinse ekstra destek
sunulmalidir. Uzun siliren ve daha derin vyasanan durumlarda ebe
psikiyatri hekimine yodnlendirme yapmalidir [13 ve 15].

3.2. Dogum Sonrasi Depresyon (Postpartum Depression)

Dogum sonrasi depresyon; c¢ocuk dogurduktan sonraki bir yil
icerisinde gorilen psikotik olmayan depresif Dbozukluktur. DoJumdan
sonraki ilk bes hafta ise en riskli doénemdir [16]. Dodum sonrasi
depresyon hem kadin hem de ailesi ac¢isindan kalici sonuglara vyol
acabilir. Bazi kadinlar zaman icerisinde kendiliginden iyilesebilse de
cogu kadinda kroniklesebilir. Dodgumdan sonraki bir yil veya daha uzun
bir siirece vyayilabilir. Bu kronik hastalik 0©zellikle de disik
sosyoekonomik statiiye sahip kadinlarda belirgindir. Uzun streli tedavi
edilmeyen depresif bozukluk sadece anne icin dedil onun esi ve c¢ocudu
igin de stres vyaraticidir. Evlilikte sorunlara vyol acabilir veya
mevcut problemleri kotltlestirebilir, ayrica c¢ocudun entellektiiel ve
duygusal gelisimini olumsuz etkileyebilir. Erken tani 1ile =zamaninda
uygun tedavinin yapilmasi aile sagligi ac¢isindan da Onemlidir [17].

Dogum sonrasi depresyonun erken belirtileri aglama hali,
umutsuzluk, vyetersizlik hissi, basa c¢ikmada eksiklik, anksiyete,
disiinceli ve dalgin olma, 06zellikle bebek bakimina iliskin yetersiz
hissetme, bebedine iyi bir anne olamadigi diisiincesi, uyku problemleri,
0zellikle bebek bakimina iliskin gece sik uyanma, uyuyamama, gliin boyu
yorgun hissetme durumlari sayilabilir [18 wve 19]. Duygu durumda derin
ve tutarla bir degisiklik, depresif diisiinceler, psikomotor
fonksiyonlarin yavaslamasi ve sabah erkenden uyanma gibi biyolojik
belirtiler ise ciddi depresyon bulgularidir. Psikolojik faktorler
arasinda kadinin ebeveynleri ile ©&6nceki 1iliskisi, kisilik gelisimi,
cinselliginin kabul edilmesi sayilabilir. Kisiliginde anksiydz veya
obsesif davranislar gdsteren kadinlar veya asiri kontrolll gdrinen
kadinlar daha fazla dodum sonrasi depresyon riskine sahiptir. Kadinin
Oonceki psikiyatrik Oykiisi (ve ailesinin) bircok vakada o6nemli bir risk
faktoridir. Epidemiyolojik calismalar ile major etiyolojik faktdrlerin
psikososyal vyapi oldugu ©ne sirilmistiir. Stresli hayat olaylarinin
olusmasi ve aile, es veya arkadaslardan kisisel destedin bulunmamasi
dodum sonrasi depresyon riskini artirair [17 ve 20].

e Ebelik Rolleri: Ebenin rolil temelde doJum sonrasi depresyonu
O6nlemeye yonelik olmalidir. Hastalik bulgulari varsa, erken tani
ve tedavi gereklidir. Kadinlarin dodum sonrasi yasayacaklari
duygusal dalgalanmalara yonelik yeterince hazirlanmalari
gerekir. Dodum Oncesi hazirlik egitim programlari ile kadinlar
ve esleri ebeveynligin gereklerini vyerine getirmek izere
hazirlanmalidar. Programlar, tim kadinlarin ihtiyaclarina
karsilamaya yonelik olmalz, kadinlara kendilerini farkla
hissettirmeksizin sosyal kosullari ne olursa olsun egitim
programlarina katilabilecekleri anlatilmalidir. Kadinlar dogum
eylemi ic¢in gercek¢i bir sekilde hazirlanmali, sonu¢ ne olursa
olsun, bilgilendirilecekleri wve kontrol altinda olacaklari
vurgulanmalidir. Normal vajinal dodum gerceklesmez ise, bu sonug
kadinin basarisizligi olarak degerlendirilmemelidir. Aksine
kadinin karar vermede ki etkin rolid, kadinin kendini wve siireci
kontrol edebilme giici ve karsilikli olumlu ve duyarli etkilesim
gibi ¢ciktilar basarili sonug olarak dederlendirilmelidir.
Ebelerin, dogum sonrasi depresyon gelisme riski yiiksek olan
kadinlari belirleme ve depresyon belirtilerini erken fark etmede
6nemli rolidi vardir. Ebe, dogum sonrasi bakim sirasinda, kadinin
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duygu durumunu dikkatle incelemeli, kadini sadece bebedi dedil,
kendi ile ilgili duygu ve kaygilarini da anlatmasi ig¢in tesvik
etmelidir [13 ve 15].

3.3. Dogum Sonrasi Psikoz (Postpartum Psychosis)

Psikoz dodum sonu donemde goOriilen ve sanrilar, halisinasyonlar
ve gercedi algilama bozuklugu ile karakterize bir grup hastalik olarak
ifade edilir. Dodum sonrasi psikozlarin c¢odu manik veya depresif
durumlar olmakla birlikte az bir kismi sizofreni benzeri durumlardir.
Dogum sonrasi psikoz insidansi 1000 canli dodumda 2-3’tir. Kismi bir
iyilik hali periyodu sonrasi iki haftada ani bir hastalik baslangici
siklikla goriltr [12]. Asiri irritabilite, gercek disi disiinceler,
engellenmeye c¢alisildigi durumlarda siddet davranislari, fiziksel
olarak kot gorinim, kafa karisikligi, bulaniklik, korku, sikinti,
uykusuzluk, gece uyuyamama, yer ve zamana uyum saglayamama psikoz
belirtileri arasinda en sik goriilenleridir. Bu belirtilerin disinda
¢cok hizli konusma, bazen normal c¢codu zaman ise dellizyonel ve anlamsiz
cimleler kurma, kadinin ruhsal durumundaki ani degisiklikler,
sanrilar, halisinasyonlar, davranis Dbozukluklari, bebede ve dogum
eylemine saplanma, odaklanma, Dbebedinin &lecedi ya da baska birinin
6ldtirecedi sanrilari yer alir. Dogum sonrasi doénemde psikozun
gorilmesinin en Onemli nedenleri arasinda ailede veya Ozgecmiste
affektif psikoz hikayesi bulunmasidir. Bu nedenle gebelidin erken
doneminde alinan Oykid ile bu durum sorgulanmalidir [21 wve 22]. Bu
neden disinda bu slrecte o6zellikle de &6strojendeki azalma olmak iizere
steroid hormon diizeylerinde yasanan degisikliklerin psikoz
yasanmasinda onemli rold vardir. Diger bir teori de dodumdan sonra
meydana gelen progesteron disiisi ile iliskili oldududur. Psikososyal
ve obstetrik faktdrlerin de rolidd oldugu diusiniilmektedir. Ancak
sezaryen de dahil major obstetrik problemleri olan primiparlarin,
yiksek sosyoekonomik gruptan olanlarain, ilk c¢ocuklarini doJurma
sirasinda ortalamaya gore daha yasli olanlarin, c¢ocuk dogurmadan hemen
Odnce veya hemen sonra biyik bir hayat olayi yasayanlarin dodum sonrasi
psikoz ile iliskili yliksek risk tasidiklari disinilmektedir [23].

e Ebelik Rolleri: Oncelikli yaklasim tanilama, uygun sevk, kadina
ve ailesine destek olmaktir. Ebe bu durumda goriilen davranissal
degisiklikleri saptayan kisi olarak risk altinda olan kadini
acil degerlendirme ve tedavi ig¢in wuzmana sevk etmelidir. Bu
kadinlar duygusal olarak derin bir etkilenme icerisinde
olduklarindan mimkiin 1ise bebekleri ile birlikte Thastaneye
yvatirilmalari gerekir. Gelecekteki gebelikler ic¢in uygun bir
planlama yapabilmek ig¢in, 6zellikle de semptomlarin ilk
baslangicinin kaydedilmesi oOnemlidir. Dodum sonrasi psikoz olan
kadinlarain yaklasik yarisinda bir sonraki cocuklarini
dogurduktan sonra ruhsal hastalik gelisme riski vardir. Bu ddnem
kadinin emzirdigi bir sire¢ oldugundan, ilaclarin sadece anne
igcin etkili degil, ayni zamanda bebek ic¢cin de glivenli oldudundan
emin olmak gerekir. Emzirmenin devam etmesi anne ig¢in 6nemlidir
ve tesvik edilmelidir. Kendine giiven iyilesmeye yardim eder ve

annenin bebek ile olan iliskisini gl¢lendirir. Emzirmenin
kesilmesi daha sonra annede suc¢luluk duygusuna yol acar [13, 14,
18 ve 22].

4. SONUC VE ONERILER (CONCLUSION AND RECOMMENDATIONS)

Postpartum doénemde risk grubunda olan, stresli duruma sahip
kadinlarin erkenden fark edilmesi, uygun tedavisi ve destek
kaynaklarinin bulunmasi ag¢isindan tiim sadlik profesyonellerinin
farkindalidinin artmasi gerekmektedir [18]. Ebelerin ciddi ruhsal
hastalik 0oykiisii olan ve tekrari acgisindan risk altinda olan kadinlara
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vaklasim protokollerini iyi bilmesi ve tim glivenli annelik
hizmetlerinde kullanabilmesi gerekir. Onceki psikiyatrik hastaliklar,
siddeti, verilen hizmet ve klinik uygulamaya dair anamnezin sistematik
ve titiz bir sekilde rutin olarak yapilmasi o6nemlidir. Onceden ciddi
bir psikiyatrik hastalik Oykisli olan kadinlar doJum sonrasi donemde
olsunlar veya olmasinlar gebelik déneminde bir psikiyatrist tarafindan
deJerlendirilmeli ve dodgum sonrasi ylksek tekrarlama riski nedeni ile
bir tedavi plani olusturulmalidir. Ebe dederlendirme ve yonlendirme
konusunda duyarli ve takipte olmalidir. Dodum sonrasinda veya baska
bir zamanda ciddi ruhsal hastalik geciren kadinlar, sonraki
gebeliklerinde bunun tekrarlayabilecegine dair ebe tarafindan
bilgilendirilmelidirler.
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VITAMIN B12 KULLANIMI, ZIHINSEL VE FIZIKSEL EGZERSIZLERIN IDiYOPATIK
UNUTKANLIK UZERINE ETKisi

oz

Bu c¢alismada demans tanisi almamis ancak subjektif unutkanlik
sikayetleri olan orta yastaki Dbireylerde fiziksel aktivite, B vitamini
takviyesi ve zihinsel aktivitenin bilissel fonksiyonlar {zerine etkisini
dederlendirmek amac¢landi. Calismaya Mayis 2017-2018 tarihleri arasinda
Erciyes Universitesi Tip Fakiiltesi Aile Hekimli§i ve No6roloji Anabilim
Dali polikliniklerine subjektif unutkanlik sikayeti ile basvuran 40-65 yas
arasindaki 82 kisi degerlendirildi. Katilimcilara genel fizik muayene
yapildi. B1l2 wvitamini, folik asit diizeyi ve tiroid fonksiyonlarini da
iceren Dbazal kan tetkikleri vyapildi. Sosyodemografik anketin disinda
calisma basinda ve sonunda Beck Anksiyete ve Beck Depresyon Olce§i,
Montreal Bilissel Degerlendirme Testi, GOrsel ve So6zel Bellek Sirecleri
Testleri uygulandi. Calismaya uygun 68 kisi kognitif aktivite, fiziksel
aktivite ve vitamin takviyesi olmak {zere 3 gruba randomize olarak
dagitildi. Fiziksel aktivite grubu giinltk minimum yarim saat tempolu
yuriiylis vyapti. Kognitif aktivite grubundan glinde bir adet ¢engel bulmaca
¢ozmesi istendi. Vitamin takviyesi grubu gtnlik B vitamin kompleksi
kullandi. Uglincii ayin sonunda kognitif testler ve B12 kan dizeyi testi
tekrarlandi. Bilissel fonksiyonlardaki dizelme yuriyus grubunda anlamli
bulunurken; uzun sitreli gorsel bellek ve sodzel Dbellek alt test skorlari
acisindan tum gruplarda anlamli dizelme goruldd.

Anahtar Kelimeler: Demans, Kognitif Aktivite, Fiziksel Aktivite,

B Vitamini

THE EFFECT OF VITAMIN Bl2, PHYSICAL AND COGNITIVE ACTIVITY ON IDIOPATHIC
FORGETFULNESS

ABSTRACT

In this study, we aimed to evaluate the effect of physical activity,
vitamin B supplementation and mental activity on cognitive functions in
middle-aged individuals with subjective forgetfulness. We included 82
people between 40-65 years of age who were admitted to Erciyes University
Faculty of Medicine Family Medicine and Neurology Departments polyclinics
with the complaint of subjective forgetfulness between May 2017 and May
2018. General physical examination, blood tests including B12, folic acid
level and thyroid function were performed. In addition to the socio-
demographic questionnaire, Beck Anxiety and Beck Depression Scale,
Montreal Cognitive Assessment Test, Visual and Verbal Memory Tests were
performed. Sixty-eight subjects were randomly allocated to 3 groups as
cognitive activity, physical activity and vitamin B supplementation. The
physical activity group made a minimum of half-hour brisk walk daily. The
cognitive activity group was asked to solve a hooked puzzle every day.
Vitamin supplement group used daily vitamin B complex. At the end of the
third month, cognitive tests and Bl2 blood level test were repeated. This
study has been supported by Erciyes University Scientific Research Unit,
ERUBAP Project no TTU-2017-7456. Improvement in cognitive functions was
found only in the walking group. Long-term visual memory and verbal memory
sub-test scores improved significantly in all groups.

Keywords: Dementia, Cognitive Activity, Physical Activity,

Vitamin B
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1. GIRiS (INTRODUCTION)

Tip ve diger bilimsel alanlardaki gelismelerin sayesinde insan
omri uzamaktadir. Yasli nifusun getirdidi yeni sorunlar ile insanoglu
ylizlesmek durumunda kalmistir. Yaslanmanin insan bedeninde meydana
getirdigi degdisiklikler ve tedavisi gii¢ hastaliklar sadece vyasli
bireyleri degil ailesi, cevresi hatta tim toplumu etkileyecek
boyutlara ulasmistir. Ulkeler sa§lik yonetimi, kaynak kullanimi ve
gelecek maliyet projeksiyonlari gibi bircok konuda vyasli niifusu
dikkate almak zorunda kalmaktadir. Ilerleyen yas ile birlikte insan
vucudunda yikim onarim ve yenilenme dengesi yikim lehine
bozulmaktadir. Bunun sonucu olarak fiziksel kapasitede gerileme ve
zihinsel fonksiyonlarda vyavaslama ortaya c¢ikmaktadir. Bu gerileme
slire¢lerinin bir sonucu da demanstir. Demans tanim olarak kisinin
sosyal ve mesleki yasamini eskisine gdre olumsuz yonde etkileyecek
derecede bilissel fonksiyonlarda (hafiza, lisan, dikkat..) ilerleyici
bozulmadir. Kisinin sosyal hayattan soyutlanmasina, ginlik
ihtiyag¢larini karsilayamamasina ve 1ilerleyen asamalarda O&limiine yol
acabilecek derecede ciddi bir saglik sorunudur. Yasli nifustaki artis
demans sikligini da dramatik sekilde arttirmaktadir. Artan demans
s1klid1i hasta bireyler {lzerindeki vyikici etkilerinin yaninda ortaya
¢ikan vyeni ihtiyaclarla ailelerini, sosyal c¢evrelerini ve saglik
hizmetlerini de olumsuz sekilde etkilemektedir. Demansin ilerlemesini
durdurmaya yonelik c¢esitli farmakolojik ajanlar hali hazirda bulunsa
da bunlar hastaligin kontrol altina alinmasinda sinirli etkiye
sahiptirler. Hastaligin tamamen iyilestirilmesinde ise henliz yeterli
basari saglanamamistir. Bu nedenle alternatif oOnlemler son yillarda
calismalarin konusu olmustur. Diyet rejimleri, mikro besin
takviyeleri, egzersiz, sistemik hastaliklarin (diyabet, hipertansiyon,
hiperkolesterolemi) kontrolil temelinde demans gelisimini Onlemek veya
bu siireci vyavaslatmaya yoénelik c¢ok sayida c¢alisma yapilmistir. Demans
genis pencereden bakildidinda aslinda bir halk sagligi problemi olarak
onumizde durmaktadir.

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Bu calismada demans tanisi almamis ancak subjektif unutkanlik
sikayetleri olan orta yastaki bireylerde egzersiz, B vitaminleri ve
zihinsel aktivitelerin biligsel fonksiyonlar iizerine etkisini
dederlendirmek amac¢lanmistir. Calisma sonu¢larinin temel saglik
hizmetleri sunumunda demans i¢in risk faktdrleri barindiran kisilere
basit, uygulanabilir ve ucuz Oneriler gelistirilmesinde faydali
veriler saglayacagini dustnmekteyiz.

Gintmiizde kullanilan farmakolojik ajanlarin hastalik seyri
izerine olumlu etkileri goOrilmekle birlikte Dbu ilaglar kognitif
fonksiyonlardaki gerilemeyi  tamamen durdurmamakta ve kaybi geri
dondiirememektedir. HKB olan kisilerde kolinesteraz inhibitdérlerinin
plasebo ile karsilastirildigi c¢alismalari igeren bir meta analizde
(n=5149) Dbu ilaclarin kognitif Dbozuklugun demansa ilerleme riskini
azaltmakta wve kognitif skorlarda iyilesmede disiik diizeyde etkisi
saptanmistir. Bununla birlikte hastalarda gastrointestinal basta olmak
iizere hayati olmayan sik vyan etki profili gdzlenmistir [1]. Ilac
tedavisi c¢esitli vyan etkiler ve demansli hastalar ic¢in kullanim
glic¢clikleri barindirmaktadir. Bu nedenle demansin erken isaretlerinin
6nceden tespiti ve risk tasiyan kisilerde Dbuna vyonelik Onleyici
stratejiler gelistirmek Oncelikli hedef haline gelmistir. Bu konuda
yvapilan c¢alismalarda sistemik hastaliklara bagli risk faktdrlerinin
kontrolli, egzersiz, diyet, bilgisayar programlari veya c¢esitli zeka
oyunlari iceren kognitif aktiviteler, mikro besin takviyeleri gibi
yasam dedisiklikleri ile kognitif fonksiyonlarda gerilemenin durmasi
ya da dizelmesi amag¢lanmistir.
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3. GEREC VE YONTEM (MATERIALS AND METHODS)

Bu calismaya Erciyes Universitesi Etik XKurulu’nun 21.04.2017
tarihli ve 2017-216 sayili onayi ve Bilimsel Arastirma Projesi (BAP)
kurulunun TTU-2017-7456 proje numarasi onayl ile Dbaslandi. Calisma
Erciyes Universitesi Tip Fakiiltesi Gevher Nesibe Hastanesi Aile

Hekimligi Anabilim Dalzi polikliniginde prospektif olarak
gerceklestirildi. Biitiin hastalara calismanin ama¢ ve prosediri
anlatilarak; calisma Helsinki deklarasyonu prensiplerine uygun olarak
yurituldi. Ayrica hastalardan aydinlatilmis onam formu alindz.

Calismaya Mayis 2017-2018 tarihleri arasinda Erciyes Universitesi Tip
Fakiiltesi Aile Hekimligi wve Noroloji Anabilim Dali polikliniklerine
subjektif wunutkanlik sikayeti ile Dbasvuran 40-65 yas arasindaki 82
kisi dahil edilmistir. Tum hastalarin dodum tarihi, dodum yeri,
yvasadigil vyer, meslek bilgileri wve sistemik hastaliklar yoninden
oykiileri kaydedildi. Hastalara genel fizik muayene vyapildi. Ayrica 8
saat ag¢lik sonrasi hemogram, Bl2 vitamin diizeyi (0-3. ay), folik asit
dizevyi, aclik kan sekeri, total kolesterol, yiksek dansiteli
lipoprotein (HDL), disik dansiteli lipoprotein (LDL), kalsiyum, kan
iire azotu (BUN), kreatinin, aspartat aminotransferaz (AST), alanin
aminotransferaz (ALT), trigliserid, total kolesterol, T3, T4, tiroid
uyarici hormon (TSH) diizeyi, eritrosit sedimentasyon hizini (ESR)
iceren kan testleri yapildi. Sosyodemografik anketin disinda ¢alisma
basinda ve {g¢lncii ayin sonunda Beck Anksiyete ve Beck Depresyon
Olcegi, MBDT, WMS (Weschler Memory Scale) Goérsel Uretim Alt Testi ve
Oktem Sézel Bellek Stirecleri Testi uygulandi.

Calisma basinda ve sonunda kognitif testleri etkileyebilecek
depresyon ve anksiyete bozuklugdu acisindan katilimcilara Beck
Anksiyete Testi ve Beck Depresyon Testi vyapildi. Buna gdre hafif
depresyon diizeyi idzerindeki (1l6<puan) kisiler c¢alisma disinda tutuldu.
MBDT ile dikkat wve konsantrasyon, yiriitiici islevler, bellek, 1lisan,
gorsel vyapilandirma Dbecerileri, soyut diistince, hesaplama ve yonelim
olmak tizere 8 farkli Dbilissel islev dederlendirilmektedir. Test
bireylere uygulandiktan sonra puanlar toplanir. Testten alinabilecek
en yliksek puan 30’dur. 21 puan ve {Ustlinde alinan puan normal olarak
deJerlendirilir. On de§erlendirme sonunda depresyonu olan, tanisi
konulmus demansi (AH, vaskiiler demans) olan, hipotiroidi olan,
testlere ve calisma gruplarina uyumu zorlastiracak diizeyde isitme,
gorme veya fiziksel hastaliklari bulunanlar, psikiyatrik hastaligzi
bulunan, B12 vitamin 200pg/ml altinda olan hastalar c¢alisma disinda
tutuldu. Katilimcilardan 14 kisi calisma kriterleri dodrultusunda
calisma disi birakildi. Calismaya uygun olan 68 kisi kognitif aktivite
(n=23), fiziksel aktivite (n=23) ve vitamin takviyesi (n=22) olmak
iizere 3 gruba randomize olarak dagitildi. Fiziksel aktivite grubundan
ginltik minimum yarim saat olmak {izere tempolu yliriiylis yapmasi istendi.
Hastalarin motivasyonunu ve uyumunu arttirmak ic¢in verilen adim sayar
ile bu ylriytsleri kaydetmeleri istendi. Kognitif aktivite grubundan
verilen kaynaktan glinde bir adet c¢engel bulmaca ¢dzmesi ve c¢alisma
sonunda bulmacalari beraberinde getirmeleri istendi. Vitamin takviyesi
grubundan glinde 1 adet B vitamin kompleksi (Benexol® B1/B6/B12
250/250/1mg, adizdan) kullanmasi istendi. Katilimcilarla aylik olarak
telefon goérismeleri ile vyan etki profili wve ¢alisma uyumu ac¢isindan
iletisim kuruldu. 3. ayin sonunda testler ve Bl2 kan diizeyi testi
tekrarlandi. Calismaya alinan hastalardan 14 kisi c¢esitli nedenlerle
calismayi yarida birakti. Fiziksel aktivite grubundan 19 kisi, bulmaca
grubundan 17 kisi, vitamin grubundan 18 kisi olmak lzere calismayi 54
kisi tamamladi.
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4. ISTATISTIKSEL ANALIZ (STATISTICAL ANALYSIS)

Verilerin istatistiksel analizi SPSS for Windows programinda
(SPSS for Windows software, version 20.0, SPSS 1Inc, Chicago, 1IL)
yapildi. Verilerin dagilimi Saphiro Wilk test istatistigi ile
dederlendirildi. Badimsiz ikiden fazla grup verilerin
karsilastirilmasinda non parametrik verilerin incelenmesinde
kullanilan Kruskal Wallis test distatistigi kullanildi. Bagimli iki
grubun verilerinin incelenmesinde Wilcoxon Test istatistigi

kullanildi. p<0.05 dizeyi istatistiksel olarak anlamli kabul edildi.

5. BULGULAR (RESULTS)

Calismayi
49.7
acisindan anlamli
kadin

ortalamasi

buyuk oranda

gorilmektedir.
veya sonrasil dizeyindedir.
gruplar
acisindan bakildidinda

acisindan

tamamlayan
olarak
fark sapt

oldugu

arasinda

oldugu dikkat c¢ekmektedir.

bulundu.

54 kisinin
Calisma
anmadil (p=0.864).
ve

iki

farklilik

(Erkek=12,
gruplari

tim gruplarda
Hastalarin egitim durumu
10 kisi lisans mezunudur.
izlenmedi.

katilimcilarin Dblyik c¢oJunlugunun

kisi

Kadin=42)

arasinda

yas
yas

Calismaya katilanlarain

bu durumun

disinda

Meslek

Tablo 1. Calisma gruplari ve cinsiyet, edJitim durumu, meslek iliskisi
(Table 1. Working groups and gender, educational status, professional
relationship)

Grup
Egzersiz Vitamin Bulmaca

. . Erkek 3 3 6

Cinsiyet Kadin 16 14 12

Okur Yazar Degil 1 1 0

Egitim I11k6gretim 11 13 11

Diizeyi Ortadgretim 3 1 3

Lisans 4 4

isci 4 3 7

Meslek Ev Hanimi 10 12 7

Memur 5 2 4
Katilimcilara calisma basinda bakilan aclik kan sekeri, tiroid
fonksiyon testleri, AST, ALT, ALT, BUN, kreatinin, hemoglobin,
kalsiyum diizeyleri ve ESR ac¢isindan gruplar arasinda anlamli fark

saptanmadi
fark

(Tablo 2).
saptanmazken;
dizeyde dustk bulundu
vitamin diizeyleri ag¢isindan gruplar arasi fark izlenmedi

Calisma

izlendigi
ilkdgretim
Egitim durumlari

gruplari
ev hanimi

Calisma basinda folik asit diizeyleri ac¢isindan
B1l2 dizeyleri wvitamin takviyesi
(p=0.024) .

grubunda anlamli
sonunda tekrar edilen B1l2
(p=0.1006) .

Tablo 2. Calisma gruplari yas ve kan testi degerleri
(Table 2. Age and blood test values of the study groups)
Grup
Egzersiz Vitamin Bulmaca P
Median (%$25-%75) Median (%$25-%75) Median (%$25-%75)
Yas 47 (46-55) 49 (45-52) 51(42-56) 0.864
AKS (mg/dl) 99.00(87-103) 91.00(89-97) 91.00(83-96) 0.224
Hbg (g/dl) 13.40(12.8-14.7) |14.00(13.30-14.90) | 14,45(13,80-15,10) |0.128
TSH (puIU/ml) 1.66(1.36-2.60) 1.64(1.24-2.29) 1.60(1.06-2,66) 0.943
T4 (ng/dl) 1.12(1.03-1.30) 1.20(1.10-1.33) 1.20(1.09-1,27) 0.709
Fo%lk 8.10(6.50-10.00) 9,00(6,20-10,30) 7,05(5.60-10.70) 0.977
asit (ng/ml)
B12 ilk(pg/ml) | 311.00(276-341) 250.00(215-289) 342.00(205-423) 0.024
B12 son(pg/ml) | 280.00(270-377) 372.00(287-519) 322.85(261-379) 0.106
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Calisma basinda ve sonunda vapilan kognitif fonksiyonlari
etkileyebilecek depresyon ve anksiyete 0©0lcekleri ag¢isindan gruplar
arasinda istatistiksel acidan anlamli fark saptanmadi (Tablo 3).

Tablo 3. Calisma gruplari ve Beck Depresyon/Beck Anksiyete Olcekleri
iliskisi

(Table 3. The relationship between the study groups and Beck
Depression / Beck Anxiety Scales)
Grup
Egzersiz Vitamin Bulmaca P
Median (%25-%75) Median (%$25-%75) Median (%$25-%75)

BECKD Ilk 8(4-11) 10(7-13) 9(5-11) 0.334
BECKD Son 6(3-9) 7(5-10) 7(4-11) 0.340
BECKA 11k 8(6-11) 10(9-13) 10(6-19) 0.196
BECKA Son 6(3-10) 11(8-19) 11(3-21) 0.164

Calisma baslangicinda MBDT testi total skoru acgisindan gruplar
arasinda anlamli fark saptandi (p=0.029). Bu fark 1ikili analizler
sonucu bulmaca ve vitamin gruplari arasinda (vitamin grubu daha disiik)
istatistiksel olarak anlamli bulundu (p=0.028). MBDT total skorlarinin

calisma sonunda tuUm gruplarda bir miktar arttigi gdrildi. Bu artis
sadece vylriylis grubunda anlamli olarak saptandi (p=0.049). Calisma
basinda izlenen vitamin ve bulmaca gruplari arasindaki anlamli
derecede fark calisma sonunda da devam etmekteydi (p=0.008).

Tablo 4. MBDT total skorlari ag¢isindan gruplar arasindaki farklilik ve
dedisim tablosu
(Table 4. Table of differences and changes between the groups in terms
of MBDT total scores)
i1k Son .
Median (%$25-%75) Median (%$25-%75)
Egzersiz 21 (16-25)ab 23(17-25)ed 0.049
Grup Vitamin 18(16-23) 2 19(17-24) = 0.390
Bulmaca 24 (22-27)% 26(23-28)¢ 0.229
P 0.029 0.011

* a b e d S{itunlardaki farkli {ist karakterler gruplar arasindaki istatistiksel

farki gostermektedir

Anlik gorsel bellek test skorlari agisindan calisma basinda ve
sonunda gruplar arasi anlamli fark izlenmedi (p>0.05). Calisma sonunda
gruplarin hi¢ birinde anlamli dedisiklik izlenmedi (Tablo 5).

Tablo 5. Anlik gdrsel bellek testi ag¢isindan gruplar arasindaki
farklilik ve dedisim tablosu
(Table 5. Table of differences and changes between groups in terms of
instant visual memory test)
11k Son .
Median (%$25-%75) Median (%$25-%75)
Egzersiz 11(7-12) 11(7-13) 0.326
Grup Vitamin 9(8-12) 10(6-13) 0.266
Bulmaca 13(8-13) 13(12-14) 0.103
p 0.160 0.054
Uzun sireli gorsel bellek test skorlari acgisindan c¢alisma
basinda ve sonunda gruplar arasi anlamli fark izlenmezken; c¢alisma

sonunda tim gruplarda anlamli sekilde artis izlendi (Tablo 6).
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Tablo 6. Uzun gdrsel bellek testi ag¢isindan gruplar arasindaki
farklilik ve degisim tablosu
(Table 6. Table of differences and changes between groups in terms of
long visual memory test)
11k Son o
Median (%$25-%75) Median (%$25-%75)

Egzersiz 9(5-10) 10(6-13) 0.030

Grup Vitamin 8 (3-10) 9(5-10) 0.016
Bulmaca 11(7-12) 12(10-14) 0.042

p 0.052 0.062

Calismanin basinda anlik sozel bellek skorlari agisindan gruplar
arasinda fark saptanmadi. Calisma sonu ikili karsilastirma
analizlerinde vitamin grubu egzersiz grubuna gdre istatistiksel olarak
disik bulundu (p=0.042). Anlik sbzel bellek test skorlari c¢alisma
sonunda tuim gruplarda anlamli dizeyde artmistir (Tablo 7).

Tablo 7. Anlik sdzel bellek testi agisindan gruplar arasindaki
farklilik ve degisim tablosu

(Table 7. Table of differences and changes between groups in terms of
instant verbal memory test)
11k Son S
Median ($25-%75) Median (%$25-%75)
Egzersiz 5(3-6) 8(6-10) 2 <0.001
Grup Vitamin 5(4-5) 6(5-7)% 0.004
Bulmaca 5(4-5) 6(6-8)ar <0.001
P 0.883 0.043
* a b gS{itunlardaki farkli {st karakterler gruplar arasindaki istatistiksel

farki gdstermektedir

Calisma basinda sb&zel bellek 0OJrenme testi agisindan gruplar

arasinda anlamli fark saptandi (p=0.049). Sozel bellek O6Jrenme test
skorlari c¢alisma Dbasinda vitamin grubunda dider gruplardan dusik
izlendi. So6zel Dbellek 0Ogrenme test skorlari c¢alisma sonunda tim

gruplarda anlamli sekilde artmistir (Tablo 8).

Tablo 8. S6zel bellek 0drenme testi agisindan gruplar arasindaki
farklilik ve degisim tablosu
(Table 8. Differences and changes between groups in terms of verbal
memory learning test)
11k Son S
Median (%$25-%75) Median (%$25-%75)
Egzersiz 99(91-111) 113(106-127) <0.001
Grup Vitamin 90(87-96) 100 (88-115) 0.001
Bulmaca 99(91-109) 112 (104-121) <0.001
P 0.049 0.064
Tablo 9. So6zel bellek hatirlama testi ac¢isindan gruplar arasindaki

farklilik ve degisim tablosu

(Table 9. Differences and changes between groups in terms of verbal
memory recall test)
1k Son .
Median (%$25-%75) Median (%$25-%75)
Egzersiz 12(11-13) 13(12-14) 0.018
Grup Vitamin 11(8-13) 11(10-13) 0.014
Bulmaca 12 (10-13) 14(13-14) 0.016
jS) 0.189 0.047

99



4" International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (ISS52019), 1B2PB; pp:94-103.

Tablo 10. Calisma sonunda test skorlarindaki dedisim tablosu
(Table 10. Table of changes in test scores at the end of the study)
Test Egzersiz Vitamin Bulmaca
MBDT 1 o o
GBANLIK - o o
GBUZUN B : ;

1 1 1
1 1 1
1 1 1

SBOGRENME
SBANLIK
SBHATIRLAMA

Calisma Oncesi sdzel bellek hatirlama skorlari agisindan gruplar
arasinda fark saptanmadi. Calisma sonunda vitamin grubu dider gruplara
gore disik bulundu. Sozel Dbellek hatirlama test skorlari c¢alisma
sonunda tim gruplarda anlamli sekilde artmistir (Tablo 9).

Calisma siresince katilimcilarin higcbirinde sagliklarini veya
calismaya uyumlarini etkileyecek yan etki gdzlenmedi.

6. TARTISMA (DISCUSSION)

Gelisen saglik teknolojileri ve tip alanindaki ilerlemeler insan
dmriiniin  uzamasini sa§lamistir. Ileri vyastaki niifusun tim diinyada
artmasi; vyasliliga bagli saglik sorunlarini sadece bu alanda c¢alisan
kisi wve kurumlarin sorunu olmaktan cikarmistir. Ulkelerin saglik
harcamalarinda bu klresel problem Onemli Dbir vyer teskil etmeye
baslamistir. Buna ilave olarak vyasli ntfus bireysel ihtiyag¢larinin
karsilanmasi ve rehabilitasyon siiregcleri ile sosyal c¢evrelerinin yasam
kalitesi 1{zerinde etkilere sahiptir. Yaslanmanin dodal bir sonucu
olarak beyinde metabolik ve yapisal degisiklikler ortaya c¢ikmaktadir.
Bu dogal bir gerileme sitreci olarak gdrilse de bazi hastaliklar veya
sagliksiz yasam bicimleri bu olumsuz slUreci hizlandirmaktadir. Demans
bu degisikliklerin sonucunda ortaya c¢ikan ilerleyici noron kaybi ile
seyreden bir hastaliktir. Kisa ve uzun siireli bellek bozukluklari,
yonetici islevlerde Dbozulmalar, dil becerisinde gerileme gibi
semptomlar kisinin sagliklilik halini etkiledigi asamada artik
hastalik olarak kabul edilmektedir. Demans nedenine veya kisinin
kognitif rezervine bagli olarak bu slire¢ daha erken ortaya c¢ikabilir
ve farkli hizlarda ilerleyebilir. Demans tablosu agirlastikca kisi
sosyal cevresinden soyutlanir. Ozbakim sorunlari yasar ve son evrede
konusma, beslenme gibi en temel ihtiyag¢larini dahi karsilayamaz.
Demans ileri yasta onde gelen 0lim nedenleri arasinda yer almaktadir.

Yasli niifusa bagli artan bakim ve sadlik maliyetleri {ilke
yonetimlerinde buna yonelik tedbirler alinmasini gerekli kilmistir.
Demans ve en sik nedeni olan AH'ye yo6nelik farkindaligi arttirmak
amaciyla wulusal ve uluslararasi ¢ok sayida organizasyon mevcuttur.
2013 wvyilinda G8 tUlkeleri demansla kilresel c¢apta micadeleye ©&nciilik
etmek amaciyla Dinya Demans Konseyi'ni kurmustur. Oncelikli hedef
olarak klUratif bir tedavi gelistirilene kadar demans ic¢in potansiyel
risk faktdrleri ile miicadele karari alinmistir. Bunun disinda 21 Eylil
ginii Dinya Alzheimer Ginl olarak kabul edilmektedir.

Gunumiizde kullanilan farmakolojik ajanlarin hastalik seyri
iizerine olumlu etkileri goOriilmekle birlikte Dbu ilaclar kognitif
fonksiyonlardaki gerilemeyi tamamen durdurmamakta ve kaybi geri
dondiirememektedir. HKB olan kisilerde kolinesteraz inhibitdrlerinin
plasebo 1ile karsilastirildigi calismalari igeren bir meta analizde
(n=5149) bu ilaclarin kognitif bozuklugun demansa ilerleme riskini
azaltmakta wve kognitif skorlarda iyilesmede diisiik diizeyde etkisi
saptanmistir. Bununla birlikte hastalarda gastrointestinal basta olmak
iizere hayati olmayan sik vyan etki profili gézlenmistir [1]. Ilac
tedavisi c¢esitli vyan etkiler ve demansli hastalar i¢in kullanim
gliclikleri barindirmaktadir. Bu nedenle demansin erken isaretlerinin
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O0nceden tespiti ve «risk tasiyan kisilerde Dbuna yénelik Onleyici
stratejiler gelistirmek oOncelikli hedef haline gelmistir. Bu konuda
yapilan c¢alismalarda sistemik hastaliklara badli: risk faktdrlerinin
kontrolli, egzersiz, diyet, bilgisayar programlari veya c¢esitli =zeka
oyunlari iceren kognitif aktiviteler, mikro besin takviyeleri gibi
yasam degisiklikleri ile kognitif fonksiyonlarda gerilemenin durmasi
ya da dizelmesi amaclanmistir.

Calismamiza Dbaslama amacimiz unutkanlik sikayetleri olan orta
yvasli kisilerde hafiza ve kognitif fonksiyonlardaki gerileme iizerine
olumlu etkisi olacak basit, ucuz ve etkili Oneriler gelistirmektir.
Bunlarin arasinda One c¢ikan fiziksel egzersiz, zihinsel aktivite wve
vitamin takviyelerinin kognitif fonksiyonlar izerine etkisi
calismamiza temel alinmistair. Yasam degisikliklerinin kognitif
fonksiyonlar {izerine olumlu etkileri c¢esitli nedenlerle kesin fayda
dizeyine ulasamamistir. Bu kisitliliklarin 1ilki c¢alismaya alinan
kisiler arasindaki demografik farkliliklar nedeniyledir. Calismamiza
dahil olan kisiler demans tanisi almamis ve kognitif sorunlari ginlik
hayatlarini etkilemeyen sadece subjektif unutkanlik sikayetleri olan
kisilerdir. Katilimcilar arasinda tim gruplarda kadinlarin fazla
oldugu dikkat c¢ekmektedir. Calismada uygulanan testlerin uzun sirmesi,
ikinci kere cagirilma ihtiyaci ve mesai saatlerinin uymamasi
erkeklerin katilimini azaltmistir. EJitim dizeyleri ac¢isindan gruplar
arasinda farklilik vyoktu. Meslek c¢esitleri acgisindan katilimcilar
arasinda ev hanimlarinin sikligi dikkat c¢ekmektedir. Calisma basinda
ve sonunda kognitif testleri etkileyebilecek depresyon ve anksiyete
bozuklugu ac¢isindan katilimcilara Beck Anksiyete Testi ve Beck
Depresyon Testi vyapildi. Gulpers ve ark. vyaptigi sistematik bir
derlemede anksiyetenin kognitif gerileme ve demans icin risk faktdori
oldugu ortaya konulmustur [2]. Calismaya dahil edilen gruplar arasinda
bu iki test puanlari acisindan farklilik saptanmadi. Katilimcilara
yapilan bazal kan tetkikleri, tiroid fonksiyon testleri, folik asit
dizeyleri ac¢isindan fark saptanmadi. Sadece vitamin takviyesi alan
grupta calisma Oncesi 0Olc¢lilen Bl2 vitamin dlizeyleri dider gruplardan
disiik olarak saptandi. Calisma sonunda bu farkin ortadan kalktiga
goriildi. B12 disikltigi ile kognitif fonksiyonlardaki gerileme iliskisi
uzun sUredir bilinmektedir. Ancak bu iliskinin tam olarak hangi
mekanizmalar izerinden gerceklestigi kesinlesmemistir. B12 homosistein
ve metil malonik asitin metilasyonunda kofaktor olarak gorev
yapmaktadir. One siuriilen mekanizmalardan biri diisiik B12 vitamini
diizeyi sonucunda homosisteinin yetersiz metilasyonu ve homosistein
dizeylerinde vyilkselme {Uzerindendir. Yiksek homosistein diizeylerine
bagdli olarak serebral damar aginda hasar, beyin atrofisi ve beyaz
cevher hasari gerceklesmektedir [3]. Bu mekanizmayi destekleyici
bicimde yiiksek homosistein diizeyleri ile kognitif fonksiyonlarda
gerileme arasindaki iliski bircok calismada gosterilmistir [4 ve 5].
Haan ve arkadaslarinin c¢alismasinda serum homosistein diizeyinin demans
ve demans disi kognitif bozukluk icin badimsiz bir risk faktori oldudu
belirtilmistir. Ayni c¢alismada yiksek Bl2 dizeyleri homosistein
iliskili demans riski ag¢isindan koruyucu bulunmustur [6]. HKB ve AH
ile saglikli kontrol grubunun karsilastirildidi bir c¢alismada ise
disiik serum Bl2 ve folat diizeyleri, yilksek homosistein dizeyleri HKB
ve AH ile iliskili bulunmustur [7].

Calismamizda bilissel fonksiyonlarin degerlendirilmesinde MBDT
kullanildi. Kognitif fonksiyonlarin dedJerlendirildigi MBDT ac¢isindan
gruplar arasinda c¢alisma basinda ve sonunda fark izlendi (p=0.029,
0.011). Her iki degerlendirmede vitamin grubu total skorlari bulmaca
grubuna gbre anlamli derecede disik bulundu. Vitamin grubunun MBDT
skorlarindaki  diistiklik Bl1l2 seviyesindeki dustklik ile iliskili
olabilir. B vitamini kompleksi kullanimi sonunda 3. ayda dider gruplar
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gibi wvitamin grubunda da bilissel fonksiyonlarda diyilesme izlendi.
Moore ve arkadaslarinin yaptigi derlemede glnliik 1mg B12 vitamini
kullanimi ile biyokimyasal eksiklik diizelmis kognitif fonksiyonlarda
diizelme sadece daha o6nce B1l2 eksikligi (<150pmol/L) olan kisilerde
izlenmistir. Calismamizda tedavi ©Oncesi Bl2 dizeyi ortalama 189
pmol/L (255pg/ml) olarak bulunmustur. Calisma sonunda Bl2 seviyeleri
acisindan gruplar arasinda fark olmamasina radmen bilissel fonksiyon
test skorlari ac¢isindan vitamin grubu anlamli sekilde disiik bulundu.
Bu farklilik kisa c¢alisma siiresi nedeniyle Dbiyokimyasal dizelmenin
kognitif fonksiyonlara yansimamasi veya etkisinin sinirli olmasi
seklinde yorumlanabilir.

Calismamizda hafiza fonksiyonlarindaki dedisiklikler WMS-Gorsel
Bellek Alt Testi ve Oktem Sézel Bellek Siirecleri Testi ile
dederlendirildi. Gorsel bellek testinde anlik bellek skorlari
acisindan c¢alisma basinda ve sonunda gruplar arasinda fark yoktu. 3
aylik sire sonunda c¢alisma gruplarinda c¢alisma baslangicina gdre
dizelme saptanmadi. Uzun slUreli gdrsel bellek testi acisindan calisma
basinda ve sonunda gruplar arasinda anlamli fark saptanmadi. Uzun
stireli gorsel bellek skorlari acisindan vitamin, fiziksel ve kognitif
aktivite gruplarinin timiinde bu siirede anlamli artis izlendi. Her {g¢
yasam dedisikliginin gdrsel hafizanin Dbazi Dbilesenleri ag¢isindan
olumlu etkiye sahip olabilecedi seklinde vyorumlandi. Sozel bellek
sliregleri testi alt dederlendirme puanlari acisindan gruplar
karsilastirildax. Sozel bellek anlik Dbellek, hatirlama, 6grenme
skorlari dederlendirildi. Calisma sonunda sdzel Dbellek alt test
gruplarinin tUminde anlamli artis saptandi. Anlik sdzel bellek ve
sozel Dbellek hatirlama skorlari agisindan c¢alisma basinda fark
izlenmezken; calisma sonunda vitamin grubunun dider gruplardan anlamli
sekilde disik oldugu goriildii. Bir c¢alismada HKB olan kisilerde B12
vitamini dizeyi disik seviyede (normal sinir araliginda) olanlarda
O0grenme kapasitesi ve tanima performanslarinin yliksek diizeydekilere
gdre vyas, egitim, homosistein ve folat diizeylerinden badimsiz olarak
daha ko6tii oldugu bulunmustur. Ayni calismada disiik olan grupta
hipokampus vyapisal blitinliglinin daha kotli oldugu gbsterilmistir [8].
Uclinci ayin sonunda anlik sézel bellek ve sdzel Dbellek hatirlama
skorlarinda tim gruplarda anlamli artis izlenmistir.

Calismamizdaki bulgular 1siginda c¢esitli yasam degisiklikleri 3
ay gibi kisa siirede basit unutkanlik sikayeti olan kisilerde bilissel
fonksiyonlar ve bellek acisindan olumlu etkilere sahip goriinmektedir.
Fiziksel engeli veya giliclik olusturacak hastalidi olmayan kisiler icin
yuriylus veya basit fiziksel aktivite fOyleri kognitif fonksiyonlarain
korunmasinda yararli bir Oneri olabilir. Sadece aerobik egzersizlerin
degil evde vyapilabilecek ¢esitli denge ve gliclendirme egzersizlerinin
de wuygun kisiler i¢in alternatif olabilecedini gbdsteren kanitlar
mevcuttur. Literatiir 1sidinda bu Ooneriler her vyastan ve kognitif
fonksiyon diizeyindeki kisiye vyapilabilir. Egzersizin sadece kognitif
saglik acisindan faydasi dedil fiziksel ve ruhsal kazanimlari da
akilda tutulmalaidir.

Bulmaca ve B vitamini kompleksi kullaniminin total kognitif
skorda anlamli dizelme olmasa bile bellek testleri dzerine olumlu
etkileri gorildi. Kognitif fonksiyonlarin alt testlerindeki
degisiklikler c¢alismamizda ele alinmamistir. Alternatif Dbir test
secimi ya da alt fonksiyon skorlarinin ele alinmasi durumunda bu iki
yvasam degisikliginin etkileri daha net sekilde gosterilebilir. Bunun
neticesinde fiziksel glug¢ligt olan ve demans riski tasiyan kisilerde bu
alternatif oneriler glindeme gelebilir. Hafiza fonksiyonlari ac¢isindan
bazi alt gruplarda farklailak olmakla birlikte her ucg yasam
degisikliginin olumlu etkilerini godzlemledik. Unutkanlik sikayetleri
olan veya demans acisindan risk faktdrleri tasiyan kisilerde her g
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yontem basit ve faydali gibi durmaktadir. Bu noktada B vitamini
kullaniminin B12 diizeyleri normal kisilerde psikososyal nedenlerden
dolayil direncle karsilasilmasi muhtemeldir. Saglik agisindan ek
kazanimlari ve kognitif fonksiyonlardaki anlamli etkisi gdz Oninde
bulundurularak fiziksel aktivite Oncelikli secenek olarak sunulabilir.
Calismamizda kombine grup olmasa da bu konuda vyapilmis kontrolli
calismalar (FINGER, MAX Calismalari vb.) ve diisiik yan etki profili goz
oniinde bulunduruldudunda; kognitif rezervin korunmasinda bu yasam
degisikliklerinin tamamlayici etkilerinin olabilecegi akilda
tutulmalidair.

Bilissel fonksiyonlardaki diizelme vyirtyls grubunda anlamli
bulunurken; uzun gorsel bellek ve so6zel bellek alt skorlari ag¢isindan
tim gruplarda anlamli dizelme gorildi. Bellek alt test skorlara
acisindan gruplar arasinda bazi farkliliklar izlendi. Calismanin
etkilerini ve gruplar arasi farklilik nedenlerini daha net ortaya
koyabilmek adina katilimci sayisinin arttirilmasi, ¢ift kér calisma
modelinin benimsenmesi, hastalarin calisma siresince daha kontrolli
sartlarda bu aktivitelere ve takviye kullanimina uyumunun sadlanmasi
gerekmektedir. Calismamizda kontrol grubu bulunmamasi bir eksiklik
gibi durmakla Dbirlikte literatiirde hafif kognitif Dbozukluu olan
kisilerle yapilmis c¢alismalarin olumlu etkileri mevcutken bunun etik
olmayacadl kanaatindeyiz. Calismamizda katilimcilarin kognitif ve
bellek fonksiyonlara calisma basinda ve dcincu ayin sonunda
degerlendirilmistir. Uygulanan yasam deJisikliklerinin norometabolik
ve fonksiyonel etkilerinin devamliliginin tespiti agilisindan
tekrarlayan dederlendirmelerin faydali olacadi kanisindayiz.

KAYNAKLAR (REFERENCES)

[1] Russ, T.C. and Morling, J.R., (2012). Cholinesterase Inhibitors
for Mild Cognitive Impairment. Cochrane Database Syst Rev.
2012 (9) :CD009132.

[2] Gulpers, B., Ramakers, I., Hamel, R., Kohler, S., Oude Voshaar,
R., and Verhey, F., (2016). Anxiety as a Predictor for Cognitive
Decline and Dementia: A Systematic Review and Meta-Analysis. Am
J Geriatr Psychiatry. 24 (10):823-42.

[3] Smith, A.D., (2008). The Worldwide Challenge of the Dementias: a
Role for B Vitamins and Homocysteine? Food Nutr Bull.

29 (2Suppl) :S143-72.

[4] Ravaglia, G., Forti, P., Maioli, F., Muscari, A., Sacchetti, L.,
Arnone, G., et al., (2003). Homocysteine and Cognitive Function
in Healthy Elderly Community Dwellers in Italy. Am J Clin Nutr.
77(3):668-73.

[5] Wald, D.S., Kasturiratne, A., and Simmonds, M., (2011). Serum
Homocysteine and Dementia: Meta-Analysis of Eight Cohort Studies
Including 8669 Participants. Alzheimers Dement. 7(4):412-7.

[6] Haan, M.N., Miller, J.W., Aiello, A.E., Whitmer, R.A., Jagust,
W.J., Mungas, D.M.,o Dementia and Cognitive Impairment: Results
from the Sacramento Area Latino Study on Aging. Am J Clin Nutr.
85(2) :511-7. PMCID: 1892349.

[7] Ma, F., Wu, T., Zhao, J., Ji, L., Song, A., Zhang, M., et al.,
(2017) . Plasma Homocysteine and Serum Folate and Vitamin B12
Levels in Mild Cognitive Impairment and Alzheimer's Disease: A
Case-Control Study. Nutrients. 9(7). PMCID: 5537839.

[8] Kobe, T., Witte, A.V., Schnelle, A., Grittner, U., Tesky, V.A.,
Pantel, J., et al., (2016). Vitamin B-12 Concentration, Memory
Performance, and Hippocampal Structure in Patients with Mild
Cognitive Impairment. Am J Clin Nutr. 103(4):1045-54.

103



&Rl 4% International Science Symposium Status: Proceeding Book
\ ID : 2019.1B3PB

ISS2019 (September 4-6, 2019)

Ummahan Yiicel
Pelin Tintas
Ege University, ummahanyucel8@Qgmail.com, Izmir-Turkey

EBELIK OGRENCILERININ KiISISEL GELi$iM YONELIMLERI VE SOSYAL DESTEK
ALGILARININ INCELENMESI

0oz

Ebelik OFrencilerinin kisisel gelisim yodnelimleri ve sosyal destek
algilarini dederlendirmek amaci ile yapilan kesitsel analitik tipteki bu
arastirmaya, Ege Universitesi Sadlik Bilimleri Fakiiltesi Ebelik B&liimiinde,
2019 vyilinda okuyan 360 &grenci katilmistir. Veriler Odrencilerin
sosyodemografik oSzelliklerini iceren anket formu, ‘Kisisel Gelisim
Yoénelimi Olcedi-II’ (KGYO-II) wve ‘Cok Boyutlu Algilanan Sosyal Destek
Algisi Olcedi (CBASDO)’ ile toplanmistir. Verilerin degerlendirilmesinde
sayi, vyizde, ortalama alinmis ve badimsiz gruplarda t testi analizi
kullanilmistir. CBASDO’den alinabilecek en diisiik puan 12, en yiiksek puan
84’diir. KGYO-II’'den alinabilecek puanlar 0-80 arasinda de§ismektedir
CBASDO’den elde edilen puanin yiiksek olmasi algilanan sosyal destedin, .
KGYO-II’den alinan puanin yiiksek olmasi bireylerin kisisel gelisim
yonelimlerinin yiksek oldudunu gostermektedir. Arastirmaya katilan
dgrencilerin vyas ortalamasi 20.78+1.9’dur (min:18-max:37). O§Jrencilerin
KGYO-II puan ortalamasi 14.88%2.5 (min:6.25-max:20.0), CBASDO puan
ortalamasi 68.40+13.9'dur (min:17-max:84) . Sonug¢ olarak, arastirma
grubunun sosyal destek algilarinin yuksek oldugu ve kisisel gelisim
yonelimlerinin bazi &zelliklerine gore farklilik gosterdidi saptanmistair.

Anahtar Kelimeler: Ebelik OJrencisi, Kisisel Gelisim,
Sosyal Destek Algisi, Saglik

THE REVIEW OF MIDWIFE STUDENTS PERSONAL DEVELOPMENT TRENDS AND SOCIAL
SUPPORT PERCEPTION

ABSTRACT

360 midwife students who studied in 2019 in the Faculty of Health
Sciences at Ege University attended to this cross-sectional analytical
research which was made to evaluate the review of midwife students
personal development trends and social support perception.The data has
been gathered with a survey form which includes students sociodemographic
features, ‘Personal development trend scale’ (PGIS-II) and ‘Multi
Dimensional Social Support Perception Scale’” (MSPSS). Number, percentage
and avarage have been taken into consideration when the data was evaluated
and the t-test analysis was used in independent groups.The min. point
which can be obtained from ‘Multi Dimensional Social Support Perception
Scale’ (MSPSS) is 12 while the maximum point is 84. PGIS-II points can
vary between 0-80. The high point obtained from MSPSS shows individual’s
social support perception is high.On the other hand,the high point
obtained from PGIS shows individual’s personal development trends are
high.The avarage age of the students who attended the research 1is
20.78%x1.9 (min:18-max:37). The students avarage PGIS point is 14.88%+2.5
(min:6.25-max:20.0), while the avarage MSPSS point is 68.40x13.9 (min:17-
max:84). As a result,it has been understood that research groups social
support perception is high and their personal development trends may
change according to some of their features.

Keywords: Personal Development, Social Support Perception,
Midwife Student, Health
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1. GiRiS (INTRODUCTION)

Bireylere duygusal, maddi ve bilissel yardim saglayan
kisilerarasi iliskiler sosyal destek sistemleri olarak kabul edilir
[1]. Yeterli sosyal destek kisilerin temel sosyal gereksinimleri olan

sevgi, sefkat, benlik saygisi gibi ihtiyaclarini karsilayarak
insanlarin fiziksel, ruhsal ve sosyal iyilik halinde olmalarina katka
saglar [1 ve 2]. Sosyal destek cok hizla dedisimlerin ve
duygulanimlarin yasandidzi, bagimsizligin kazanildigz, sosyal
becerilerin gelistirildigi genglik  doéneminde oldukca 6nemlidir.
Universite eJitimine baslayarak yeni bir meslek kazanma yolunda olan
gencler bu sltrecte farkli bir yasam ve sosyal c¢evre icine girer ve
cogu ailelerinden wuzakta bir vyasama Dbaslarlar [17. Universite
O0grencileri 1ile vyapilan c¢alismalarda sosyal destek algisi artikca
sosyal vyeterlik dizeyinin [3] ve psikolojik dayanikliligin arttigda
[4], yalnizlik dizeylerinin azaldigi [2] gOsterilmistir.

Kigsisel gelisim bir degisim siirecidir. Bu degisim kisilerin
eksik oldugunu disiindigli durumdan, daha iyi olacadgini disindigli duruma

dogru, sirekli devam eden ve pozitif vyondeki gelisimlerdir [5].
Kisinin degisim slirecine gecebilmesi kendisini editme ve gelistirme
sorumluludunu tistlenmesi ile mimkiin olur [5]. Ibili’nin aktardiga

iizere Tat, kisisel gelisimi “insanin ic¢indeki glici fark etmesi ile
ortaya c¢ikan ve bu glicin ic¢indeki Dbilesenleri ve karakterinin ana
hatlarini belirlemesi ile davranislarina, hedeflerine, giizel ve etkili
konusma becerilerine ydne veren bir sirectir” olarak tanimlamistir
[5]. Universite egitiminin amaclarindan biri kisisel gelisimdir.
Mesleki egitimin vyani sira, kendi kendine 0©Ogrenme ve bireysel
tercihler yiksekdgretimde Onem tasir [6]. Ulkemizde yapilan
arastirmalar iiniversite O6grencilerinin yasam boyu o6grenme
egilimlerinin ve kisisel gelisim faaliyetlerine katilimlarinin istenen
dizeyde olmadigini gdstermektedir [6 ve 7]. Kisisel gelisim, meslek
yasantisina hazir olma, nitelikli hizmet sunma, is ve kariyer ile
unsurlarda da belirleyici olabilmektedir. Bu arastirma toplum sadligi
ve Ozellikle anne ve c¢ocuk sagligi hizmetlerinde ©&nemli rol ve
sorumluluklari olan ebelik mesledine aday ebe &gdrencilerinin kisisel
gelisim yonelimlerinin ve algiladiklari sosyal desteklerinin
belirlenmesi amaci ile yapilmistir.

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Ebelik mesledi adgirlikli olarak ana-cocuk sagligina yodnelik
saglik hizmeti vylriiten ve doJum yaptirma yetkisine sahip en eski ve
evrensel mesleklerden biridir. Ebelik e§itimi kapsaminda verilen
teorik ve uygulamali editim 1ile ebe yetistirilmektedir. Nitelikli
ebelik hizmeti sunmak icin alinan e§itimin nitelidi &nemlidir. Bununla
birlikte nitelikli ebelik hizmetinin meslek Uuyesi ebelerin kisgisel
6zellikleri ile de yakindan iliskili oldudu belirtilmektedir. Barwise,
her ebenin kendine has algil ve deneyime sahip oldugundan kisilik
0zelliklerinin g6z ardi edilemeyecedini One sirmektedir. Ebelerde One
¢cikan ve beklenen kisisel O6zellikler arasinda sakin ve kendinden emin;
savunucu; cana yakin; nazik; yardimsever; iyi bir diletisimci;
merhametli; iyiliksever; hevesli; ileri gorisli; motivasyonlu;
enerjik; dost; uyumlu; esnek; destekleyici gibi pek c¢ok 0zellik
vardir. Bu kisisel oOzelliklerin nitelikli wve hizmet alan kisileri
memnun edici bir hizmet sunumu ile iliskisi vyapilan c¢alismalarda
gosterilmistir [8]. Bu nedenle iniversite editimi alan &drencilerin
aldiklari editimin nitelidi vyani sira {Universite doneminde kendi
gelisimlerine yonelik faaliyetler ic¢inde olmalari beklenir. Ebelik
O0grencilerinin kisisel gelisimleri yonindeki cabalarinin ebelik
hizmetlerine de olumlu vyansiyacadi dustntlmektedir. Ofrencilerin
algiladiklari sosyal destek ve kisisel gelisim ydnelimini inceleyen bu

105



4" International Science Symposium (September 04-06, 2019), m
Kiev-Ukraine (IS52019), 1B3PB; pp:104-109. ;

calisma Dbulgulari Odrencilerin sosyal destek algilari ve kisisel
gelisim yonelimlerine yonelik yapilacak calismalarda yararli
olacaktar.

3. MATERYAL VE METOD (MATERIAL AND METHODS)

Arastirma tanimlayici tipte Dbir arastirmadir. Arastirmanin
evrenini Ege Universitesi Sadlik Bilimleri Fakiiltesi Ebelik b&limiinde
2019 yilinda ©gJrenim gobren birinci (n=113) , ikinci (n=101) , fdlglincl
(n= 104) ve dordinci (n=96) sinif olmak lUzere toplam 414 o6grenci

olusturmustur. Evrenin timinin Ornekleme alinmasi planlanmis,
calismaya katilmayi kabul eden 360 (katilim orani %87) &gJrenci
arastirmya dahil edilmistir. Arastirmaya Dbaslamadan Once, e-mail

yoluyla 6lgeklerin kullanim izinleri, Ege Universitesi Saglik
Bilimleri Bilimsel Arastirma ve Yayin Etidi Kurulu tarafindan etik
kurul onayi (Say1:69586843-050.06.04 ) ve arastirmanin yiritilmesi
i¢in kurumdan yazili izin alinmistir. Arastirma verileri Odgrencilerin
sosyo-demografik oOzelliklerini (12 soru) iceren anket formu, Kisisel
Gelisim Yoénelim Olcedi (16 soru) ve Cok Boyutlu Algilanan Sosyal
Destek Olcedi (12 soru) araciligi ile toplanmistir.

3.1. Gok Boyutlu Algilanan Sosyal Destek Olcegi (GCBASDO)
(Multidimensional Perceived Social Support Scale)

Bireylerin algiladiklari sosyal destek wunsurlarini belirlemek
amacl ile gelistirilmis ©&lcgedin Tlirkge gecerlilik calismasi Eker ve
Arkar tarafindan 1995 yilinda yapilmistir. CBASDO, ‘kesinlikle evet’
(7 puan), ‘kesinlikle hayir’ (1 puan) arasinda dederlendirilmis yedili
Likert tipi ve 12 maddeden olusan bir &lcektir. Olcek her biri dort
maddeden olusan destedin kaynadina iliskin ¢ alt 06lcedi icerir. Bu
alt olcekler: Aile (3., 4., 8., 11. maddeler), arkadaslar (6., 7., 9.,
12. maddeler) ve 06zel bir insandir (1., 2., 5., 10. maddeler). Her alt
60lgekteki doért maddenin puanlarinin toplanmasi 1ile alt 0Olgek puani
elde edilmekte ve biitin alt &6lcek puanlarinin toplami 06lcedin toplam
puanini vermektedir. Alt 0Olgeklerden alinacak en disik puan 4, en
yiksek puan 28’dir ve 0Olgek toplamindan alinacak en disik puan 12, en
yiksek 84’dir. Elde edilen puanin yluksek olmasi algilanan sosyal
destedin yiksek oldugunu ifade etmektedir [9, 10 ve 11].

3.2. Kigisel Gelisim Yénelim Olcedi-II (KGYO-II)
(Personal Development Orientation Scale-II)

Kisisel Gelisim Yoénelimi Olcedi Ilhan Yalcin ve Asude Malkoc
tarafindan 2013 vyilinda Tirkgeye uyarlanmistir. Bireyin kisisel
gelisim slirecine iliskin daha ayrintili deJerlendirme yapmasini
saglamak amaciyla gelistirilmis, 16 maddeden olusan 0O0lgek 6’11 Likert
tipi bir o6lcektir. Olcek, 0 (hi¢ katilmiyorum) ile 5 (tamamen
katiliyorum) arasinda derecelendirilmistir. Planli olma (1,3,5,10,13.
maddeler), dedisime hazir olma (2., 8., 11., 16. maddeler), kaynaklara
kullanma (6., 12., 14. maddeler) ve amac¢li davranis (4., 7., 9., 15.
maddeler) olmak lUzere Olg¢edin dort alt boyutu vardir. Toplam puan dort
alt ©olcek puanlarinin toplanip, elde edilen toplam puanin dorde
bélinmesiyle hesaplanmaktadir. Olcekten alinan puan 0 ile 80 arasinda
degismektedir. Alinan toplam puanin yiksek olmasi bireylerin kisisel
gelisim yonelimlerinin yliksek oldugunu ifade etmektedir [12].
Verilerin analizi SPSS (Statistical Package for Social Science) 16.0
paket programinda ortalama, t testi ve varyans testleri ile analiz
edilmistir. Kabul edilen anlamlilik diizeyi p<0.05’dir.
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4. BULGULAR (RESULTS)

Ogrencilerin vyas ortalamasi 20.78+1.9 (min:18-max:37) olup
%$26.4’1 dordinct sinif, %73.1’1 Anadolu-Fen Lisesi, %10’u Saglik
Meslek Lisesi mezunudur.

Tablo 1. Ofrencilere ait bazi dzellikler
(Table 1. Some characteristics of the students)

Degiskenler | Sayi (n) | Yizde (%)
Sinif

1. Sinif 92 25.6
2. Sinif 92 25.6
3. Sinif 81 22.5
4. Sinif 95 26.4
Mezun olunan lise

Genel-Diiz Lise 26 7.2
Anadolu-Fen Lisesi 263 73.1
Saglik Meslek Lisesi 36 10.0
Diger 35 9.7
Annenin EJitim Durumu

Okur-Yazar Degil 11 3.1
Okur-Yazar Ilkokul Mezunu Degdil 30 8.3
Ilkokul 176 48.9
Ortaokul 57 15.8
Lise 66 18.3
Universite 20 5.6
Babanin EJitim Durumu

Okur-Yazar Degil 2 0.6
Okur-Yazar Ilkokul Mezunu Degdil 15 4.2
Ilkokul 125 34.7
Ortaokul 76 21.1
Lise 97 26.9
Universite 45 12.5
Ailenin Gelir Durumu

Kotu 11 3.1
Orta 311 86.4
Iyi 38 10.6
Toplam 360 100.0

Katilimcilarain %48.9'unun annesi, %34.7"sinin babasi ilkokul
mezunudur (Tablo 1). OJrencilerin %51.7’sinin saglik mensubu bir
yakini wvardir ve O&Jrencilerin %78.3’4 ebelik Dbdélumiinde isteyerek
okumaktadir. OJrencilerin mesledi secme nedenleri ve ebelik eJitimine
baslamadan once meslede uygun hissetme ve editime basladiktan sonra
meslede uygun hissetme durumlari incelendiginde, %50.3"iniin kendi

istegiyle, %29.2’sinin 1ise is Dbulma kolayligi nedeniyle ebelik
boélimini tercih ettikleri goOrilmistir. Ebelik mesledine eJitime

baslamadan o6nce kendileri ig¢in uygun olduunu ifade eden 0&grencilerin
orani %51.1, ebelik egitimine basladiktan sonra kendilerini meslege
uygun oldugunu ifade eden &6Jrencilerin orani %$86.7'dir (Tablo 2).
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Tablo 2. OJrencilerin bdélimle ilgili gérislerine ait bazi dzellikler

(Table 2. Some features of students opinions about the department)
Degiskenler |Say1(n) |Yﬁzde(%)
Sinaf
1. Sinaf 92 25.6
2. Sinif 92 25.6
3. Sinif 81 22.5
4. Sinif 95 26.4
Mezun olunan lise
Genel-Diiz Lise 26 7.2
Anadolu-Fen Lisesi 263 73.1
Saglik Meslek Lisesi 36 10.0
Diger 35 9.7
Annenin EJitim Durumu
Okur-Yazar Degil 11 3.1
Okur-Yazar Ilkokul Mezunu Degil 30 8.3
Ilkokul 176 48.9
Ortaokul 57 15.8
Lise 66 18.3
Universite 20 5.6
Babanin Egitim Durumu
Okur-Yazar Degil 2 0.6
Okur-Yazar Ilkokul Mezunu Degil 15 4.2
Ilkokul 125 34.7
Ortaokul 76 21.1
Lise 97 26.9
Universite 45 12.5
Ailenin Gelir Durumu
Kot 11 3.1
Orta 311 86.4
Iyi 38 10.6
Toplam 360 100.0

Tablo 3.

yonelimi ©6lcedi-i11‘den elde edilen puanlarin ortalamalari

(Table 3. Means of multi-dimensional perceived social support

Cok boyutlu algilanan sosyal destek algisi ve kisisel gelisim

minimum-maksimum (Min-Mak)

Degerleri

(n=360)

perception and personal development orientation scale)

(Orttss)

Olcekler Orttss Min-Mak
CBASDO Toplam Puani 68.4113.88 17-84
Ozel Insan Toplam Puan 20.774£7.08 4-28
Aile Toplam Puani 23.93%£5.28 4-28
Arkadas Toplam Puani 23.64%15.26 4-28
KGYO-II Toplam Puani 14.88+2.50 6.25-20
Planli Olma Toplam Puani 3.74+£0.73 1.60-5
DeJisime Hazir Olma Toplam Puani 3.77+£0.73 1.25-5
Kaynaklari Kullanma Toplam Puani 3.56x0.74 1.33-5
Amac¢li Davranis Toplam Puani 3.74+0.69 1.50-5
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GUCLU EBELIK VE GUCLU HEMSIRELIK: DUNYA SAGLIK ORGUTU’NUN TAAHHUDU VE
KURESEL STRATEJIK HEDEFLER

oz
Ebeler ve hemsireler pek c¢ok tilkede saglik isgliciniin %50’ sinden
fazlasini olusturmaktadir. Diinya genelinde 43.5 milyon saglik

calisaninin 20.7 milyonu ebe ve hemsiredir. Ebe ve hemsireler temel
saglik hizmetlerinin sunumunda ve saglik sisteminin gliglendirmede
kritik Oneme sahiptir. Strdiritlebilir kalkinma ve herkes ig¢in saglik
hedeflerine ulasmaya yardimci olmasi icin Dinya Saglik Orgiiti’nin her
iki mesledi de giclendirme taahhiidii vardir. 2000’1i yillardan itibaren
ebelik ve hemsirelik mesleklerini glc¢clendirmek izere kilresel stratejik
hedefler belirlenmekte ve gelismeler takip edilmektedir. 2000 yilinda
54. Dinya Saglik Asemblesi WHA54.12 kararaiyla ilk stratejik hedefler
2002 yilinda gelistirmis ve 2011 yilinda giincellenmistir. Saglik igin
insan Kaynaklari Stratejisi: 2030 1Isgiicii, Hemsireligi ve Ebeligi
Gluglendirmek ic¢in Kiiresel Stratejik Hedefler 2016-2020, Diinyada Ebelik
Durum Raporlari, Ebelikte LANCET serisi, Ebelik ve Hemsirelik Ilerleme
Raporlari (2008-2012 ve 2013-2015) bu kapsamda olusturulan
uluslararasi belge ve raporlardir. Bu derleme calismasinda ebelik ve
hemsirelik mesledini glg¢lendirmek i¢in belirlenen kilresel stratejik
hedefler ve bu hedeflerin kavramsal cercevesi incelenmistir.
Anahtar Kelime: Ebelik, Hemsirelik, Gliclendirme, Strateji

STRENGTHENED MIDWIFERY AND STRENGTHENED NURSING: WORLD HEALTH
ORGANIZATION'S COMMITMENT AND GLOBAL STRATEGIC DIRECTIONS

ABSTRACT
Midwives and nurses constitute more than 50% of the health
sector employees in many countries. Of the 43.5 million health

professionals worldwide, 20.7 million are midwives and nurses.
Midwives and nurses are critical in the provision of primary health
care and in strengthening the health system. In order to help achieve
sustainable development and health goals for all, the World Health
Organization has a commitment to strengthen both professions. Since
the 2000s, global strategic targets have been determined and
developments are followed to strengthen midwifery and nursing
professions. In 2000, with the decision of the 54th World Health
Assembly WHAS4.12, the first strategic goals were developed in 2002
and updated in 2011. “The Global Strategy on Human Resources for
Health: Workforce 20307, “Global Strategic Directions for
Strengthening Nursing and Midwifery 2016-2020”, “The State of the
World’s Midwifery Reports”, “The Lancet Series on Midwifery”,
Midwifery and Nursing Progress Reports (2008- 2012 and 2013-2015) are
international documents and reports created in this context. In this
review, the global strategic goals and the conceptual framework of
these goals have been examined to strengthen the midwifery and nursing
profession.
Keywords: Midwifery, Nursing, Strengthening, Directions
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1. GIRiS (INTRODUCTION)

Ebeler ve hemsireler Dbircok ilkede sadlik saglik isglicinin
%50'sinden fazlasini olusturmaktadir. GlUnlimlizde 43.5 milyon saglik
calisanin, 20.7 milyonunun hemsire ve ebeler olusturmaktadir [1].
Tirkiye’de 2017 vyili i¢in hekim sayisi 149.997, hemsire sayisi
166.142, ebe sayisi 53.741'dir [2]. Sagliksiz yasam tarzi ve vyasli
niifustaki artis 1ile vyayginlasan Dbulasici olmayan hastaliklar ve
bulasici hastaliklar toplum sagdligini tehdit etmeye devam etmektedir.
Ayni sekilde anne ve c¢ocuk saglidi sorunlari ve saglikta esitsizlikler
Onemli saglik sorunlaridair. Bu nedenle ebelik ve hemsirelik
hizmetlerinin niteligi, erisilebilirligi ve bu mesleklerin
gliclendirilmesi uluslararasi diizeyde ©oncelikli saglik ve politik
konulardir [1, 3, 4, 5, 6, 7, 8 ve 9]. Herkes i¢in saglik hedefine
ulasabilme ve toplum sagdlidini gelistirmede ebelik ve hemsirelik
mesleklerini gic¢lendirmek &nemli bir zorunluluktur [1]. Pek cok tlkede
ebeler ve hemsireler toplum sagligyl korunma ve gelistirme
kapasitelerini tam olarak kullanamamakta ve badimsiz rollerini yerine
getirememektedir. Diinya Saglik Orguti tarafindan yapilan bir calismada
ebelerin ve hemsirelerin tam olarak rollerini yerine getirme ve tim
potansiyelleri ile calismalarinin karsisindaki engeller
tanimlanmistir. Grafik 1’de wverilen bu engeller; tedavi agirlikla
saglik hizmetleri, yetersiz mali kaynak ve ebelerin ve hemsirelerin
profesyonel rollerinin net olarak belirlenmemis olmasidir [5].

35
O | Tedavi agairlikli sagdlik
30 hizmetleri
25
| Yetersiz mali kaynak
20
z
15 D
Profesyonel
hemsirelik/ebelik
10 rollerini tanimlama
problemleri
O blemleri
5
Diger
0

Sekil 1. Hemsirelerin ve ebelerin tam potansiyelleri ile
calismalarinin Oniindeki engeller [5]
(Graph 1. Obstacles for nurses and midwives to work to their full
potential)

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)
Ebelik uygulama alanlari iireme, anne ve yenidogan sagligi icin
gerekli bakim gereksiniminin %87’sini karsilama potansiyeline sahiptir

[6]. Ebe ve ebelik i¢in ulusal ve uluslararasi Dbasarz, ireme
hedefleri, anne yenidogan ve c¢ocuk sadligi acisindan biylk Onem tasir
[7 ve 8]. Ebelik ve hemsirelik hizmetlerinin ulusal ve uluslararasi

diizeyde gliclendirilmesi ile hizmetin nitelidini wve kapsayicilig:
artiracaktir. Uluslararasi diuzeyde ebelik wve hemsirelik mesleklerini
gli¢clendirme dodrultusunda stratejik hedeflerin ve planlamalarin takip
edilmesi, gelismelerin izlenmesi ulusal dizeyde politika olusturma ve
meslekleri giiglendirme ¢alismalarinda yol gdsterici olacaktair.
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3. BULGULAR VE TARTISMA (FINDINGS AND DISCUSSION)

Dinya Saglik Orgiitii’niin ebelik ve hemsirelik mesleklerini
gi¢clendirme taahhiidi vardir ve bu taahhiit devam etmektedir. Bu taahhiit
ve kiiresel saglik gereksinimlerinin dogrultusunda ebelik ve hemsirelik
hizmetlerini gliclendirmek icin 1ilk stratejik hedefler 2002-2008
yillari icin belirlenmistir. Daha sonra 2008-2012 ve 2013-2015 DsO
hemsirelik ve ebelik ilerleme raporlari ve Sa§lik icin 1Insan
Kaynaklari Kiiresel Stratejisi: Isgiici 2030 raporlari ile siire¢c devam
etmistir. Zaman ic¢inde elde edilen basarilari gdsteren ilerleme
raporlarindaki kazanimlar DSO’niin Hemsirelik ve Ebelidi Giliclendirmek
igin 2016-2020 Kiuresel Stratejik Hedefler —raporuna Tablo 1’de
gosterildigi sekilde Ozetlenmistir [1].

Tablo 1. Hemsirelik ve ebelik gelisiminde elde edilen basarilar [1]
(Table 1. Achievements in nursing and midwifery development)
Alan Basarilar
= Hemsirelerin ve ebelerin (toplum/aile) gibi &onciilik
ettigi bir temel sadlik hizmetleri modelleri; kadin
merkezli bakim ve ebelik bakim modeli
" Palyatif bakima muhtacg olanlar dahil engelli

Biri b K insanlarin, kronik rahatsizligi ve Dbulasici olmayan
lfiiil asama hastaliklari olan kisilerin ihtiyacg¢larinin karsilanmasi
sag = Birinci basamak saglik hizmetlerinde temel

hizmetleri ve

. . yetkinliklerin dederlendirilmesi
insan merkezli

"= Acil durum ve afet miidahaleleri, enfeksiyon kontroli,

bakim ruh sagligi ve madde bagimlilidi alanlarinda kapasite
gelistirme
= Toplum sagligi hizmetlerine katilimin artirilmasi
" Hemsire liderliginde c¢ok disiplinli ve ¢ok profesyonel
ekip bluylmesi
" Hemsirelik ve ebelik ig¢in ulusal stratejik planlar
Isqgiici " Diizenleme, mevzuat ve akreditasyonlarin olusmasi
politikasi ve ®* Diizenleme, egitim ve uygulama standartlari
uygulamasi ® Glvenilir hemsirelik ve ebelik wveri  tabanlarinin
kurulmasina daha fazla O6nem verilmesi.
" Hizmet Oncesi, strekli egitim ve O&gdretim kadrosunda
E§itim yetkinlik temelli editimin benimsenmesi
= Tleri hemsirelik ve ebelik uygulamalarinin
gelistirilmesi
Kariyer Gelisimi ® Tiderlik, beceri gelistirme ve liderlik pozisyonlarinda
bulunma
" Kiresel hedefleri desteklemeye yodnelik ise alim, iste
tutma, motivasyon ve katilimi artirmaya yonelik

anlasmalarin yapilmasi

" Hemsirelik ve ebelik isglici icin kapasite gelistirme ve
iyi ve en iyi uygulamalarin yayilmasi ig¢in daha iyi
teknoloji ve iletisim platformlarin uygulanmasi

Isgiicli yonetimi

® Sorunlari ¢ozmek ic¢in sivil toplum kuruluslari ile
isbirliginin gi¢clendirilmesi

Taraflarla » DSO'niin isbirlidi yaptidi merkezler arasinda hemsirelik

Isbirligi ve ebelik gelisimi ve Uluslararasi Hemsireler Konseyi

ve Uluslararasi Ebeler Konseyi gibi paydaslar arasinda

daha fazla sinerjinin olusmasi

Ebelik hizmetlerinde son yillarda kanit temelli bilgi Uretimi ve
anne c¢ocuk sagliginin korunmasi ve gelistirilmesinde ebelerin Onemi
kanitlayan Onemli belgelerden biri de 2014 yilinda yayinlanan Lancet
dergisinin ebelige 06zel <c¢ikardi ©zel sayisidir. Lancet ebelik
serisindeki c¢alismalar anne ve g¢ocuk sagligi ve yasami 1ile ilgili
sistematik dederlendirme analizleri, wvaka ¢alisma analizi, 61tm
modellemesi kullanilarak elde edilen kanitlar dogrultusunda
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olusturulmustur. Gebeler ve yenidogan bebekler ic¢in glivenli, saygin ve

nitelikli bir dogum hizmeti bakis acisiyla hazirlanmistair.
Calismalarda ortaya konan sonucglar politika yapicilar, karar
vericiler, egitimciler, sadlik sistemi planlayicilarin da incelmesine
sunulmustur [7 wve 8]. Bu vyayinda arastirmacilar ebelere vyatirim

yapmanin ve ebeleri glg¢lendirmenin anne Olimlerini azaltmak ic¢in
etkili bir strateji oldugunu gbstermislerdir. Renfrew ve arkadaslari
kaliteli Dbir anne ve yenidodan bakimininin kadinlar ve bebeklerin
ihtiyaclarinin farkinda olan ebelerin de ig¢inde yer aldigi isglicl
tarafindan sadlanabilecedini belirtmistir.

Lancetin bu sayisindaki makalelerde daha basarili anne ve cocuk
sagligi sonuclarinin alinabilmesi i¢in anne ve vyenidodan Dbakim
kalitesinin evrensel dluzeyde artirilmasi gerektidi bildirilmistir.
Ebelerin ve ebelik hizmetlerinin kalitesinin artirilmasi icin {ii¢ ana
ortaya konmustur: e§itim, yoOnetmelik, vyasa. Bu derleme c¢alismasinda
uluslararasi platformda {dretilmis, giindemini koruyan raporlar ve
calismalar (The Global Strategy on Human Resources for Health:
Workforce 2030; the Global strategic directions for strengthening
nursing and midwifery 2016-2020; the State of the world’s midwifery
report; the Lancet series on midwifery,; the Global Strategy for
Women’s, Children’s and Adolescents’ Health 2016-2030) dogrultusunda

ebelik ve hemsirelik mesledinin gli¢lendirilmesine yonelik
faaliyetlerin ve gelismelerin kavramsal ¢ergevesini sunmaktadir [1, 3
ve 9]. Elli Dordict Dinya Saglik Asemblesi’nde (WHA54.12 karari)

ebeligin ve Themsireligin glc¢lendirilmesi ig¢in bir eylem plani
olusturulmasi kararlastirilmistir. Alinan karar sonrasinda ilk kiiresel
stratejiler 2002 yilinda gelistirilmis ve 2011 yilinda bu stratejiler
glincellenmistir. 2011 yilindaki 64. Dinya Saglik Asemblesi’nde
(WHA64.7 nolu) karari) ebelik ve hemsirelik hizmetlerini gliclendirmek
icin c¢esitli kararlar alainmistir [1]. Alinan kararlarin kavramsal
cercevesi Sekil 1’de sunulmustur [1]. Bu kavram c¢erceve vizyon,
temalar ve ilkeler seklindedir.

—| Evrensel saglik kapsayiciligi ve surdirtulebilir kalkinma hedeflerini
8 desteklemede ve toplum gereksinimlerine dayali herkes i¢in mevcut,
N erisilebilir, kabul edilir, kaliteli, maliyet etkin
>| hemsirelik ve ebelik hizmetleri
Farkla kurumlarda | Politika Meslek ici ve | Etkili kanita | Ulkeler
ve tim basamaklara | gelistirme, meslekler arasi | dayali
etkili wve duyarli | etkili isbirligi, egitim | hemsirelik ve
saglik liderlik ve | ve stirekli | ebelik isgilicti | Bolgeler
o sistemlerinde yonetim ve | profesyonel gelisimi
<| e§itimli, yetkin | yénetisimi gelisim ile | olusturmaya
5 ve motive hemsire | en iist | hemsirelerin ve | yatirim
| ve ebe isglicii | dizeye ebelerin yapmak igin | Kiresel
(| temini ¢ikarma potansiyellerini siyasi
ve kapasitelerini | iradeyi
en ist dizeye | harekete
cikarmak icin | gecirme Ortakliklar
birlikte calisma
4
=] :
ﬂ Etik
ﬁ Uygulama
H

Sekil 1. Diinya saglik Orgiiti hemsirelik ve ebelidin giliclendirilmesi
icin kiiresel stratejik yonelimlerin kavramsal cercgevesi
(Figure 1. WHO Global strategic directions for directions for
strenghthening nursing and midwifery conceptual framework)
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4. SONUGC VE ONERILER (CONCLUSION AND RECOMMENDATIONS)

Toplum sagliginda ebelik ve hemsirelik hizmetlerinde kanita
dayali kilavuzlar gelistirilerek bu mesleklerin hizmet etkinliklerinin
ve midahalelerinin etkinligi saptanmali. Bu incelemede ana hatlari ile
O0zetlenmeye calisilan raporlar ve calismalarda gbdsterilen kanita
dayali sonuglar dodgrultusunda ulusal politikalar olusturulmali ve
hayata gecirilmelidir. Meslekleri gliclendirme c¢alismalarinda 1lgili
raporlar ve gelismeler sirekli takip edilmeli giindemde tutulmalidir.
Meslek 1iyelerinin ve meslek Orgiitlerinin saglik politikalarinin
olusturulmasinda ve uygulanmasinda karar mekanizmasina katilimin
saglanmalidir. Ebelik ve hemsirelik mesleki egitimleri toplum odakli
olmali, editim mifredatlarinda sadliga sosyo-kiiltiirel Dbakis acisi
gelistirme Dbecerisi ve Dbilgisi kazandiran dersler Dbulunmalidir.
Universite editimi de icinde olmak iizere siirekli mesleki gelisim icin
olanaklar saglanmalidir. Ebe ve hemsirelerin halk sagligi, sagdligin
gelistirilmesi ve toplum kalkinmasindaki rolleri vurgulanmali, bu
rolleri is glici planlamasi basta olmak {lizere politika olusturmada
dikkate alinmalidir.
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THE PRODUCTION OF TIC-REINFORCED NICKEL-BRONZE MATRIX COMPOSITES BY
HOT PRESSING METHOD

ABSTRACT

The aim of this study is to produce Ni-Co-Bronze composite by
adding TiC particles which has four different rates through the hot-
pressing method. The impact of reinforcement ratio (3, 7, 10 and 15 wt

%) on the microstructures of the TiC/Ni-Bronze composites were
investigated. In order to determine microstructural formation in
internal region Optical Microscope (OM), the Scanning Electron
Microscope (SEM), Electron Dispersive Spectrometer (EDS), and X-Ray

Analysis (XRD) were performed. Furthermore, micro-hardness test was
conducted for estimate mechanical behavior. Experiment results were
illustrated that TiC ratio has important effect on the Nickel-Bronze
composite. As a result, microstructure investigations were shoved that
there was a serious interaction between reinforcement and matrix; in
addition, the binding was present.

Keywords: TiC, Hot Pressing, Bronze, Nickel

1. INTRODUCTION

The use of traditional engineering materials was restricted for
some features 1like weightiness, density, strength, hardness etc.
However, composite materials have advantage to utilize reinforcing
materials in definite volume fractions. Metal matrix composites (MMC)
are the materials that have perform physical and mechanical properties
in a wide range of engineering applications [1]. Matrix properties,
reinforcement and interaction of these two basic elements, are the
primarily Dbasic factor of increasing properties of metal matrix
composites [3]. Metal matrix composites have many different production
methods such as metal spraying, In-situ composites, powder metallurgy,
hot pressing etc., Powder metallurgy which is widely used in these
methods. The method PM, on account of its simplicity, is applied commonly
for the production of composite materials with magnesium alloys matrix
[4], aluminum alloys matrix [5], and copper matrices. One of the
production methods of PM is Hot Pressing (HP) which provides advantages
like full densification capabilities, short processing times, uniform
dispersion of the reinforcing element and near net shape production
together [6 and 8]. Bronze has two basic production methods, the first
of which is cast on to the steel and the other is powder metallurgy (PM)
to produce a bimetal strip [2]. Nickel is added to the normal bronze as
an alloying element and copper in separate alloys. When nickel bronze
is applied, it dilutes the tissue, increases the mechanical properties
and facilitates cold rolling. In addition, 50% nickel bronze 1is not
oxidized, does not change and has good resistance to rapid steam flows.
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2. RESEARCH SIGNIFICANCE

As a result, when the literature researches are [l and 11]
examine, it is stated that the mechanical properties are improved with
the addition nickel to bronze, also the mechanical properties of the
metal matrix composites are improved with the addition of TiC
reinforcement. Therefore, the aim of this study was to add nickel and
TiC together to study the effects on bronze.

3. EXPERIMENTAL METHODS

In this study commercially available TiC, Ni and Bronze powders
used and TiC reinforced Ni-Bronze matrix composites were produced with
the hot press technique. Before HIP the powders were prepared in groups
at the rates (see in Table 1) and mixed in stainless steel cylindrical
box with steel ball for 24 hours. The mixtures of powders were poured
into a graphite die (5x10x25mm) and produced at the temperature of 800°C
under a pressure of 16 MPa for 15 min. XRD, SEM, and EDS analysis were
carried out for detection status of phase contents and microstructure,
moreover microhardness was applied according to the indentation method
with the load of 10N, which was applied on the polished surface with
an interval of 0.5mm.

Table 1. Quantities of powder used in the experiment

Material TiC (%) Ni (g) Co (g) Bronze (g) (CuSn90/10) Total (g)
Sample 1 0 5 5 5 15
Sample 2 3 4.1 5 4.1 15
Sample 3 7 2.9 5 2.9 15
Sample 4 10 2 5 2 15
Sample 5 15 0.5 5 0.5 15

4. RESULTS and DISCUSSION

Figure 1 shows the macro structure image of samples produced by
adding TiC and Ni in different ratios to the bronze. It is seen that the
color produced from the sample is different from the other samples
because it is only Ni additive and there appears to be an integrity in
all samples. Figure 2a and b illustrate optic microstructure of S1 and
S5.

Figure 1. Macro image of samples

Figure 3-5 show SEM images of S1, S2, and S3 samples produced with
Co added by hot pressing technique and the EDS points taken from these
samples. When the image of S1 was examined, it was seen that preferably
agglomerated regions with completely irregular and different sizes.
However, the EDS results from different regions show us that when Co is
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added to the Ni-bronze, there are two regions that do not dissolve in
each other, and preferably unite in different ways. One of them is Co-
based (region A) and the other is Ni-based (region B). Although these
regions are seen as different formations, the boundaries of these two
regions are clearly visible in the picture.

20 pm EHT = 15.00 kV Signal A = SE1 Date :2 Apr 2018 ZEISS
WD = 8.5 mm Mag = 500 X Time :10:33:50
cps/eV

Figure 3. Shows SEM images and EDS zones of Sl
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Figure 4 illustrates SEM images of S3 sample which prudeced with
3% TiC addition at Ni 4.1g, CuSn90/10g and EDS regions taken from this
sample. As it 1is seen titanium carbides are observed to accumulate
outside the bronze and Ni-containing regions. Neither TiC nor Co is
almost never seen inside grains. It was observed that they were
accumulated more in the boundaries of grains. When the SEM image of the
sample produced by adding 7% TiC 1is examined (Figure 5). With the
increasing trade rate, Co-based region is expanding and more regular.
The more we increase the rate of TiC ratio, the TiC particles into the
internal structure of nickel hardly be seen from the SEM images (Figure
5).

Microhardness measurements of the TiC-Ni-Co-bronze composites for
specimens S1 and S5 are given in Figure 6. As can be seen in this result,
a significantly deferent trend was observed in the microhardness profiles
of S1 and S5 specimens. It was observed that the hardness increased with
the addition of TiC and this increase was almost twice the sample without
TiC supplementation.

A cps/eV

CuBd.24
Sn &.72
Ni 2.78

EHT=15.00kV Signal A = SE1 Date :2 Apr 2018
WD = 80mm Mag= 1.00KX Time :11:35:25

Figure 4. SEM image and EDS regions of S2
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Figure 5. SEM image and EDS regions of S3
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Figure 6. Microhardness results of S1 and S5 specimens

5. CONCLUSION
TiC-reinforced Co-Ni-bronze matrix composites were successfully

produced with hot pressing method. Results of this research can be summed
as follows:

From the SEM microstructure photo of TiC-Ni-Co-Bronze composite,
there was not a cavity and defect in the interface of TIC added
Ni-Co-Bronze composites of all produced samples.

When the image of S1 was examined, it was seen that preferably
agglomerated regions with completely irregular and different
sizes. However, the EDS results from different regions show us
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[11]

[12]

that when Co is added to the Ni-bronze, there are two regions that
do not dissolve in each other, and preferably unite in different
ways.

These results showed that the hardness increased with the addition
of TiC and this increase was almost twice the sample without TiC
supplementation
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INVESTIGATING CORROSION RESISTANCE OF 304 AND 316L AUSTENITIC
STAINLESS STEEL SURFACES COATED WITH Al,Os POWDERS USING PLASMA SPRAY
METHOD

ABSTRACT

The aim of this study was to improve the surface properties of
the AISI 304 and AISI 316L austenitic stainless steels by coating with
the Al1203-TiO2 powders in the thickness of 0-100um, 100-200pm and 200-
300pm by using the plasma spray method, one of thermal spray methods.
Corrosion resistance of the samples was investigated after the coating
process. As a result of the corrosion tests performed with the
reference 3000 Potentiostat/Galvanostat/ZRA corrosion system, the
results obtained were examined and it was observed that the corrosion
resistance increased with the coating thickness treatment in both Al,03
coated materials and AISI 316L stainless steel had higher corrosion
resistance than AISI 304 stainless steel.

Keywords: AISI 304, AISI 316L, Al,03 Thermal Spray Coating,

Corrosion Resistance

1. INTRODUCTION

When metals are separated from the basic state (metal ore), they
absorb some energy in their structures. By releasing this absorbed
energy with corrosion reactions, they go back to their basic state.
Since the corrosion reactions are exothermic, they can take place even
at room temperature. The amount of free energy increasing during the
metallization processes varies from metal to metal. The greater the
free energy in absolute value, the higher the tendency of metal to
corrode. Therefore, magnesium and iron are exposed to much faster
corrosion than gold and platinum [l1]. Economic losses caused directly
or indirectly by the corrosion cause high costs. In a sense, the
economic losses of corrosion include corrosion-resistant materials,
surface coatings, additions to aggressive environments in order to
reduce the effectiveness of the environment and replacement of the
deformed parts that cannot perform their duties with new ones. The
studies have showed that non-metallic materials are similarly affected
by environmental factors. For example, the methods used to describe
the deformation of metal and its alloys as a result of stress
corrosion can be applied successfully to glass, ceramic materials,
polymers and compound materials. For this reason, the term corrosion
is used in a way to cover the deformation of all materials having the
quality of construction material due to the environmental effect [2].

Nickel is the second most important alloying element of
stainless steels. The oxide layer on the surface of stainless steel
forming in the environment with oxygen regains its old feature by
fixing itself when it is deformed. Nickel improves the re-formation of
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the oxide layer, especially in environments that have an effect of
degrading the oxide layer; however, if the nickel rate exceeds 8-10%,
the stress corrosion resistance of the steel deteriorates. As the
nickel ratio increases to around 30%, the stressed corrosion
resistance improves again. Nickel improves the stainless steel’s yield
point, toughness and resistance to acids degrading oxide layer [3 and
4]. Coatings are an engineering solution for improving the material
surfaces against wear, corrosion, degradation and other surface
events. Since coatings are applied in many fields, there are many
coating materials and coating methods. The main distinguishing
properties between these coating methods are based on the thickness of
the coating obtained in the process and the temperature differences
forming on the coated material. These properties are the determining
parameters for choosing the <coating method Dby considering the
properties of the coating material and the material to be coated.
Thermal spray coatings are the most popular and most preferred method
among these coating methods since they are versatile due to their wide
coating thicknesses and substrate temperatures and have good
mechanical properties [5].

Thermal spray 1is the general name of a group of processes in
which metallic or non-metallic surface coating materials are molten or
semi- molten by a heat source and applied to form a coating on a
previously prepared surface. The surface coating material may be in
powder, wire or rod form. The thermal spray gun produces the required
heat with a flammable gas or electric arc. When heated, the coating
materials become semi- molten, accelerated with the help of the gases
used in the process and moved towards the surface of the Dbase
material. The particles flatten by hitting the surface, form thin
plates and stick to the rough surface and to each other. When the
particles sprayed hit to the surface of the base material, they cool,
solidify and form a lamella structure which forms the coating. The
adhesion of each particle takes place with mechanical bonding or
metallurgical bonding or diffusion in some cases. Increasing speed of
the particles provides a better adhesion strength and higher density.
In order to ensure a good bonding between the base material and the
coating, it 1is extremely important to roughen the surface of the base
material by sandblasting and to remove and clean the o0il completely
before coating [6].

Allowing to obtain high heat with plasma makes it possible to
use ceramic and metal-based alloy powders with high melting point in
coating applications. The ceramics are an important coating material
with the advantage of their properties such as high wear and hardness
properties, the availability and cheapness of their raw material,
corrosion, oxidation and low thermal conductivity and high number of
thermal cycles. However, due to their high melting points, their
applicability/melting capability in coating applications are only
possible at very high temperatures. Plasma spray coating technology
depending on the wuse of plasma energy allows the processability
(coatability) of materials with high melting temperature as coating
material [7 and 8]. Figure 1.1 shows a schematic view of the Plasma
Spray method.

Plasma spraying technique is the general definition for
different metallic or non-metallic coating application group in the
molten or semi-molten state on a substrate prepared for spray
accumulation. Molten or semi-molten particles are rapidly directed to
the previously prepared surface with the gases and atomized jets used.
A mechanical bonding occurs at the interface with the hitting of
molten or semi-molten particles to the surface. A coating structure
forms with repeating hits and bonding of the directed particles. These
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finely adherent particles suddenly solidify on the surface of the
substrate by showing a very rapid cooling regime. Thus, the spraying
process is completed [10].

Toz ve Tasiyici

Plazma
Alevi

k Sogutma

Sogutma Suyu girisi
Suyu Cikis:

Figure 1. Plasma spray system [9]

In the study by Aslan, (2015), biocompatible coatings comprised
of mono and double-layered hydroxyapatite (HAP) and Ti0O2 powders were
produced with plasma spray coating method on the surfaces of AISI 316L
stainless steel materials used as implant material. They observed that
the corrosion resistance of AISI 316 L stainless steels coated with
HAP improved [11]. In their study, Islak, et al., (2019) investigated
the microstructure, wear and corrosion properties of Ti3SiC, MAX phase
coating produced on AISI 304 stainless steel by plasma spray
method. The wear properties of the coating and substrate were
determined using the scratch test. The friction coefficient of the
coating layer was found to be low compared to the substrate. The
corrosion properties of the substrate and coating were determined by
conducting potentiodynamic measurements in 3.5% NaCl solution. They
observed from the corrosion results that the coating layer had a
corrosion resistance of 3.5 times compared to the substrate [12].
irsat, (2016) obtained the coating material by accumulating mechanical
alloyed composite powder Al-12Si with 100mm spray distance and Al-
1251/8i02 with 150mm spray distance on surface of Al matrix with
plasma spray method on the base material and they observed that the
alumina formation increased as coating distance increased [13].

2. RESEARCH SIGNIFICANCE

AISI 304 and AISI 316L austenitic stainless steels are used in
the flue gases in the casting industry. In this study, was to improve
the surface properties of the AISI 304 and AISI 316L austenitic
stainless steels by coating with the Al203-Ti0O2 powders in the
thickness of 0-100pm, 100-200pum and 200-300um by using the plasma
spray method, one of thermal spray methods. The results obtained were
examined and it was observed that the corrosion resistance increased
with the coating thickness treatment in both Al,03 coated materials and
ATISTI 316L stainless steel had higher corrosion resistance than AISI
304 stainless steel.

3. MATERIAL AND METHOD

After the AISI 304 and AISI 316L Austenitic Stainless Steel
plates were cut, their surfaces were coated with Al,0s powders, whose
properties were shown in Table 1, to have different <coating
thicknesses by using a Plasma Spray coating device setup in a private
company in Figure 1, Table 2 shows the samples wused 1in the
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experimental study.

grain sizes,

irregular and sharp-edged.
Al1,03/13wt.%$Ti02 powder consists of a dense o-Al,0;

SEM micrographs and X-ray diffraction patterns of
Al,03/13wt.%Ti02 powder are shown in Figure 2.

Powders are in different

As was evident from the XRD
and rutile-

phases.
Table 1. Properties of powders used in experimental studies
Oxide Powders Powder Powder Chemical
Grain Size Morphology Composition
Aluminum Oxide Al,03; Amdry 6220 -22+5um Angular Al,03 13TiO;
Table 2. Samples used in the experimental study
Material 0-100um 100-200pm 200-300pm
AISI 304 N Ny N3
AISI 316L Ny Ns Ne¢

Figure 1.

450 4

400 4
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Plasma spray coating setup used for coating

O :c;.-AlZO3
V :Rutile (TiO,)
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Figure 2.”XRD diffraction patterns and SEM imagines of Al,03 —-13% TiO:

The fine
The
3000

2.

coated samples were sanded with coarse grained and

sandpaper for corrosion tests and cleaned in an ultrasonic bath.
corrosion measurements were performed using the Reference

Potentiostat/Galvanostat/ZRA corrosion system given in Figure
Corrosion tests were conducted after keeping the samples at room
temperature (25°C) in a NaCI solution of 3.5 wt.% (pH 3) for 1 hour. A
conventional three-electrode cell was used for all electrochemical
measurements. Ag/AgCl electrode was used as the reference electrode
and a carbon graphite was used as the counter electrode.
Potentiodynamic sweep was performed with a sweep of 1mV/s sweep rate
in the range of #0.25V potential range according to Eocp. Anodic and
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cathodic Tafel regions conducting extrapolation were used in order to
determine the corrosion rates and corrosion potentials. Polarization
resistance values were calculated from linear regions of current-
potential curves close to corrosion potential.

Figure 3. Corrosion testing system

4. RESULTS AND DISCUSSION

When examining SEM images of the samples coated with Al;0s3 using
plasma spray method (Figure 4 and Figure 5), no gap was found between

the coating interfaces of the samples and coatings were found to be
successful.

Al203
Kaplama

AlSI
Paslanmaz
Celik

Figure . bpfical (EBX) and SEM (750x) image of AISI 304 samples
coated with Al,03 using Plasma Spray Method

Al203
Kaplama

. . ’
SRR PR R S

T e AV -~ 730 & MR 3 4
Optical (50x) and SEM (750x) image of AISI 316L samples
coated with Al,03 using Plasma Spray Coating method

SRS
Figure 5.
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Figure 6 shows potential change polarization curves of the
samples determined in 3.5% NaCI corrosive medium. The results of
potentiodynamic polarization measurements are summarized in Table 3
Corrosion potential (Exor), anodic and cathodic Tafel curves (Ba and
Bc), corrosion resistance (Rp), corrosion rate and corrosion current
(Ixor) were found from Tafel curves. Corrosion resistance was
calculated by the Stern and Geary equation given below [14].

TatelSemn

- CURVE (A203 304 0-100.DTA)
-+ CURVE (A203 304 100-200.DTA)
a0i0v -+ CURVE (A203 304 200-300.0TA)
+ CURVE (AR03 316 0-100.DTA)
-+ CURVE (A203 316 100-200.DTA)
-+ CURVE (AR203 316 200-300.DTA)

100004 100084 1000u4 1004 10084 10084

mA

Figure 6. Tafel Polarization Curve

R X
kor
2.303xR, (B, +B,) 0

Corrosion rates in coatings generally depend on the amount of
porosity and microcracks that occur in the characteristics of the
coatings. Porosities and microcracks significantly reduce the
corrosion resistance of coatings [15].

Table 3. Electrochemical results of AL,03 coating samples

= a > o
> oo o o
0 £ T i E H O Q
0] ~ | — — n - n P e
—~ £ > > o O w O
o, Y 4 O = & O] & ol o
£ o O = = S| g 0 g
© 8] [SI=% © 0 o © o M
0 =] H — Q. Q O m O M~
AISI 304-100 micron -366 9.34 309 177.3 | 10.35 | 5.2375
AISI 304-200 micron -408 13.8 237.4 | 238.2 | 15.51 | 3.7412
AISI 304-300 micron =427 28.6 178.8 | 289.5 | 31.71 | 1.6782
AISI 316-100 micron -221 3.07 431.7 81.1 3.4 9.6566
AISI 316-200 micron -281 3.05 292.7 6l.4 3.42 7.2256
AISI 316-300 micron -255 4.72 907.9 82.4 5.5 6.9496

It was determined from the results of corrosion test that
corrosion resistance of AISI 316 L austenitic stainless steel was
higher than AISI 304 austenitic stainless steel in coated steels. In
addition, it was observed that the highest corrosion resistance (0-
100pm) belongs to the Aly,03 coated sample. Results of the corrosion
test conducted in NaCI solution revealed that although the environment
was not too aggressive, the rate of corrosion losses 1is quite
different. Weight losses in corrosion test are maximum 200-300um for
AISTI 304 and minimum O0-100pm for AISI 316L depending on corrosion
resistances. It was observed that the grain size was also effective in
corrosion resistance.
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5. CONCLUSION
It was determined as a result of the conducted tests and

investigations that AISI 304 and AISI 316L austenitic stainless steel
surfaces were successfully coated with Plasma Spray method using Al,03

powders.

It was determined that the corrosion resistance increased as

the coating thickness increased. In addition, it was concluded that
ATISI 316L austenitic stainless steels had higher corrosion resistance
than AISI 304 austenitic stainless steel after coating.
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THE WELDABILITY OF AA6063 ALUMINUM-BRASS ALLOYS USING FRICTION WELDING

ABSTRACT

In this study, the weldability of AA6063 aluminum and Brass alloys
using friction welding was investigated. AA6063 aluminum and Brass alloys
each of which had a 12mm diameter were used to fabricate the joints. The
friction welding tests were performed by using a direct-drive type
friction welding machine. After friction welding, interface regions of
the welded specimens were examined by OM, SEM, EDS and X-Ray analysis
to determine the microstructure changes. Microhardness and tensile tests
were conducted to determine mechanical properties of the welded
specimens. The experimental results indicated that AA6063 aluminum and
CuzZn30 brass alloys using the friction welding technique for achieving
a weld with sufficient strength. Tensile strength values also confirmed
this result and intermetallic phases did not occur at the interface.

Keywords: AA6063, CuzZn30, Friction Welding,

Microstructure, Tensile Strength

1. INTRODUCTION

Aluminum metal has numerous application areas today due to the
fact that it is light weight and easy to machine. Aluminum is used in
many areas such as defense, construction components, furniture, solar
and wind energy, electricity, electronics, and decoration [1l, 2 and 3].
Brass 1s one of materials that can be used in the production of many
parts because of its unique joining properties. When good strength and
ductility are combined with very good corrosion and machinability, this
makes it indispensable [4, 5 and 6]. Friction welding is a solid-state
welding technique in which the surfaces of parts are welded utilizing
heat generated as a result of conversion of mechanical energy into
thermal energy through friction. Friction welding is a kind of pressure
welding in which materials are welded through plastic deformation with
friction heat without melting them. In general sense, friction welding
machines resemble metal working machines such as lathe and drilling
machine and consist of main body, fasteners, rotating and upsetting
mechanisms, brake system, power unit, control units and control panel.
As 1is known, main functions of friction welding are connection and
compression of parts, rotation and friction under pressure, braking,
upsetting, and precise adjustment of necessary periods [7, 8, 9, 10, 11
and 12]. Cakir, et al., joined aluminum and copper materials by using
the friction stir welding method and investigated the mechanical
properties of welded joints [13]. Ozbekmez examined the effect of welding
parameters on mechanical properties in welding of CuZn30 alloys by using
FSW method [14]. Barlas observed that temperature change in both the
base material and the weld center varied depending on the rotational
speed [15]. Kicukomerodlu, et al., joined AA5754H22 and CuZn30 alloys
by using solid-state welding method and observed that different loads
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alongside different rotational speeds of the tool affected significantly
strength of weld seam [16].

2. RESEARCH SIGNIFICANCE

As 1is known, the use of materials with different structural
properties may be required in many application areas. It is limited and
very problematic to weld aluminum and brass alloys using fusion welding
methods. Therefore, this study investigated weldability of (AA6063)
aluminum and brass (CuZn30) alloys using friction stir welding technique,
one of solid-state welding methods.

3. EXPERIMENTAL METHODS

AA6063 aluminum and Brass alloys 12mm diameter and 70mm in length
were used to fabricate the joints in this study. Table 2 illustrates the
chemical compositions of the base metals. The friction welding tests
were carried out using a direct-drive type friction-welding machine.
Table 3 present mechanical properties of AA6063 and Brass alloys. Table
4 illustrates the experimental conditions. Friction time, and upsetting
time from the friction welding parameters were kept constant during the
welding and the welding was performed so that rotational speed 1600 and
1700Rpm, the friction pressure was 20MPa, 30MPa, and 40MPa and upsetting
pressure was 40MPa, 60MPa, and 80MPa.

o

1. Xhec trie moter, 3 Komsole, 3 Clush,
LThe moveable jaw hardware £ Jaws,

6. Hydraulic evlinder, 7. Llectronkit circuit
equipment, 8 Control usit. 2 Masometer
10 Mydrawkic unit, 11 lnverter

Figure 1. Experimental set-up [17]

Table 2. Chemical compositions of AA6063 aluminum and Brass alloys

. Elements (% wt)
Materials - - -
Fe Zn Cu Ni Mn Sal Ti Mg Al Pb Sn
AA6063 0.7 0.10 0.10 0.2 0.5 | 0.3-0.7(0.20]0.4-0.9 | Kalan - -
Cuzn30 0.05 | Kalan |69.0-71.0] 0.30 - - - - 0.02 0.05|0.10

Table 3. Mechanical properties of AA6063 aluminum and Brass alloys

Materials Tensile Strength Yield Strength Elasticity Module Hardness
(MPa) (MPa) (GPa) (HV)
AR6063 235 140 70 70
Cuzn30 350 170 33 95

Table 4. The process parameters used in the friction welding

Welding Parameters
Specimens Rotating Friction Friction Upsetting Upsetting
Speed (rpm) Pressure (MPa) Time (S) Pressure (MPa) Time (s)
N1 1600 20 6 40 4
N2 1600 30 6 60 4
N3 1600 40 6 80 4
N4 1700 20 6 40 4
N5 1700 30 6 60 4
N6 1700 40 6 80 4
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After the welding, the specimens were cut with water-cooled discs
as perpendicular to the joint area in order to examine the structural
changes occurring in the joint area. The surfaces of the specimens cut
in the perpendicular direction were cleaned with 400, 600, 800, 1000,
and 1200 mesh abrasive respectively to make metallographic
investigations on the specimens. The cleaned surfaces were polished by
using a 3-um diamond paste. After the polishing operation, AA6063
aluminum side of the welded specimens was etched with the solution with
a mixture of modified Keller solution (95ml distilled water, 1ml HF, 1ml
HCI, 3ml HNO3) and CuZn30 brass side of the welded specimens was etched
with the solution containing a mixture of 100ml distilled water, 4ml
saturated sodium chloric, 2g potassium dichromate, and 5ml sulfuric acid
and they were made ready for metallographic examinations. The
microstructures of the joints were observed by using Optical Microscopy
(OM), the Energy Dispersive Spectroscopy (EDS), and X-Ray Diffraction
(XRD) . Micro-hardness measurements were taken under a load of 500g.
Tensile tests were conducted at room temperature with 0.5mm s-1 cross-
head rate.

4. RESULTS AND DISCUSSION

4.1. Evaluation of Microstructures

The macro-view of specimens S1, S2, S3, S4, S5 and S6 welded under
different welding conditions is shown in Figure 2. Visual examination
of the welded specimens showed uniform weld joints. When Figure 2 was
examined, it was observed that the flange amount increased directly
proportional to the increase in the rotation speed, friction pressure,
and upsetting pressure. The formation of flange in joining materials
having different properties with friction welding method depends on the
mechanical properties of two main materials.

Figure 2. Overview of friction welded AA6063 aluminum and CuZn30 brass
alloys

The flash obtained was symmetric, which indicated plastic
deformation on both the rotating and upsetting (reciprocating) side. The
integrity of the joints was evaluated for the friction-welded joints.
The friction processed joints were sectioned perpendicular to the bond
line and observed through an OM microscope. It can be clearly seen that,
there were no crack and voids at the weld interface. According to the
microstructural observations, the microstructures formed interface zone
during or after FW processes, and there were three distinct zones across
the specimens as unaffected zone (UZ), deformed zone (DZ) and transformed
and recrystallized fully plastic deformed zone (FPDZ). There were no
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blanks, cracks or porosities in the weld zone (Figure 3). As a result
of the microstructural examinations, i1t was observed that the rotation
speed had an important effect on geometry and width of the weld zone.
It was observed that the DZ zone contracted with the increase of the
friction pressure and the upsetting pressure. This can be attributed to
increased ejection of the material which became viscose at the joining
interface along with the increased friction pressure. When the FPDZs
were examined, 1t was observed that the elongation of the grain
structures occurred due to the increase 1in friction pressure and
upsetting pressure.

N6

Figure 3. Optical micrograph taken from the welding interface of the
specimens N1, N2, N3, N4, N5 and N6 respectively

4.2. Tensile Test Results

Shape and measurements of the tensile specimens are present in
Figure 4. The results of tensile tests are present in Figure 5 and Figure
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6, respectively. As can be seen 1in Figure 5, the friction welded
specimens were fractured in the weld zone. When the fracture surfaces
of the specimens as a result of tensile test were examined, it was
observed that these welded joints showed brittle fracture mechanism.
When examining the results of the tensile test in Figure 6, it was
observed that maximum tensile strength of the specimen S1 was 103.21MPa,
the maximum tensile strength of the specimen S2 was 109.19MPa, maximum
tensile strength of the specimen S3 was 115.88MPa, the maximum tensile
strength of the specimen S4 was 119.57MPa, the maximum tensile strength
of the specimen S5 was 124.28MPa, and the maximum tensile strength of
the specimen S6 was 130.69MPa. As can be seen from the results of the
tensile test, the increase in the maximum tensile strength of the welded
joints, namely the strength of welded joints, was observed depending on
the increase 1in the friction pressure and upsetting pressure.
Consequently, the welding parameters preferred were successful for
joining these two base materials.

-

710

-

30 a0
130

Figure 4. Shape and measurement of the tensile test specimens
(TSE 138)

Figure 5. Optical image of the specimens S1, S2, S3, S4, S5 and S6
after tensile test
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Figure 6. Tensile test results of friction-welded joints

4.3. Fractography

Figure 7 shows the images of the fracture surfaces caused by the
tensile test for the friction-welded specimen S4. In the EDS analyses
(Table 4) taken from the 100-um area of the fracture surface occurring
as a result of the tensile test of the specimen S4, 58.63% Cu, 23.17%
Zn, 16.28% Al, 0.99% Pb 0.31% Fe, 0.19% Ti, 0.16% Mg, 0.10% P, 0.09% Mn
and 0.07% Sn were determined. When the fractured surface and SEM images
of the material were examined in friction welded specimen S4, the brittle
fracture mechanism was observed to occur (Figure 7).

a3

¢ . N 44 4
\ \
SE MAG: 100 x HV: 15.0 kv WD: 15,0 SE MAG:'500 x HV: 15.0 kV_WD: 15.0 mm Px: 0.62

Figure 7. Micrograph of the tensile fracture surfaces of S4 specimens
observed by SEM

Table 4. EDS analyses taken from the fracture surfaces of S4 specimen

EDS Alloying Elements (wt%)
Point Cu Zn Al Pb Fe Ti Mg P Mn Sn
1 58.63 23.17 16.28 | 0.99 1 0.3110.19|0.16 | 0.10 | 0.09 | 0.07

4.4. Microhardness

Figure 8 shows microhardness measurements 1in the direction
perpendicular to the weld interface of the friction-welded joints for
the specimens S1-S6. When examining microhardness graphs of the welded
samples in Figure 8, it was observed that as AA6063 aluminum moved from
the base material towards weld zone, the hardness wvalues of the weld
zone changed parallel with hardness values of the aluminum. This increase
in hardness wvalues in weld zone was thought to be caused by the copper-
rich structures within the weld zone. As transferring from the weld zone
to the CuZzn30 brass base material, it was observed that its hardness
values changed in parallel those of the base material as in the AA6063
aluminum side.
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Figure 8. Microhardness distribution across the welding interface of
friction-welded specimens

4.5. X-Ray Diffraction

Figure 9 shows X-Ray diffraction across the interface of the
specimen N4. In the X-Ray analysis, A19Si, A10.0983Cr0.017 and A110Mn3
phase and Al were determined (Figure 3) .
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Figure 9. The result of XRD analyses N4 specimen

4.6. EDS Analysis

The results of EDS analysis taken from 3 points on the welding
interface of N6 specimen in a distance of 100 pym were seen (in Table 5
and Figure 9, Figure 10, Figure 11, Figure 12). When Table 5 and Figure
9, Figure 10, Figure 11, Figure 12 were examined;

e 08.09% Al, 0.55% Mg, 0.49% Si, 0.13% Mn and 0.39% Fe elements were
detected in AA6063 aluminum side (EDS point no.1l),

e 56.69% A1, 0.63% Mg, 22.01% Cu, 0.28% Si, 0.52% Mn, 7.07% Zn, 1.20%
Ni, 0.18% Cr, 10.24%Pb, 0.85% Ti and 0.33% Sn elements were
detected in the weld zone (EDS point no.2),

e 59.69% Cu, 0.41% Mn, 32.92% Zn, 0.62 %Fe, 6.03% Pb and 0.33% Sn
elements were detected in CuZn30 brass side (EDS point no.3),
however, any formation of intermetallic phase was not observed.
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Table 5. Quantity of concentration taken from EDS analysis across the
welding interface of N6 specimen

EDS Alloying elements (wt%)

Point Al Mg Cu Si Mn Zn Fe Ni Cr Pb Ti Sn
1 98.09 |0.55 - 0.49 0.13 - 0.39 - - - - -
2 56.69 [0.63 22.01 0.28 0.52 7.07 - 1.20 |0.18 | 10.24 |0.85 |0.33
3 - - 59.69 - 0.41 | 32.92 |0.62 - - 6.03 - 0.33
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Figure 12. EDS analyses across the welding interface of the friction-

welded specimen N6

5. CONCLUSION
AA6063 aluminum and CuZn30 brass alloys were joined by friction

technique wusing different process parameters. Below are conclusions
drawn based on the results of microstructure analysis, hardness and
tensile tests;

This study revealed that the rotation speed (1500 and 1600 rt./min)
selected to Jjoin AA6063 aluminum and CuZn30 brass alloys was
successful in joining these two base materials

When friction welded joints were examined, no crack and unconnected
regions were encountered at macro and micro levels.

When friction welded specimens were examined from microstructure
aspect, there was a contraction in the deformed region depending
on the increase in friction pressure and upsetting pressure.

When examining from microstructure aspect, an increase was
observed in hardness as it progressed from the base material to
the weld zone. As the welding parameters increased, the hardness
of welded joints increased. The highest microhardness wvalue was
measured as 96.3HV in specimen S6.

When the results of the tensile test were examined, all of the
specimens (S1, S2, S3, S4, S5 and S6) were observed to fracture
from the weld zone.

The increase occurred in the strength of welded Jjoints as the
welding parameters (Rotating speed, friction pressure, and
upsetting pressure) increased. The highest tensile value (1700rpm)
was measured approximately as 130.69Mpa in the specimen N6 welded
with the friction pressure of 40Mpa and the upsetting pressure of
80Mpa .

In XRD analysis, A19Si, Al10.0983Cr0.017 and All0Mn3 phase was
detected.

When Al, Mg, Cu, Si, Mn, Zn, Fe, Ni, Cr, Pb, Ti and Sn elements
were detected in the EDS analysis, no intermetallic phase formation
was observed.
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ARTIFICIAL INTELLIGANCE-AI USAGE IN AQUAQULTURE

ABSTRACT

In accordance with the increased demand for fish has put a bustle
on resources and sustainable practices among fisheries, requiring the
innovative use of existing and new technologies. In addition to that via
using artificial intelligence (AI) there is great potential to produce
this protein source sustainably. AI usage may be seen on many ways,
computer controlled intensive cultivation a future trend of open-sea
aquaculture, automatic remote monitoring or environmental pollution
monitoring etc. Moreover, the management of modern aquaculture, the
monitoring of water quality plays an important role. Developed real-
time, accurate and fast monitoring systems with low power consumption
and low cost which performs role, as eye and hands in fish farm workers
that is used in Artificial Intelligence Implementations. In the study,
it could be indicated new developments via using AI on aquaculture from
the aspect of international, EU and Turkish Law especially on obligations
and insurance law

Keywords: Artificial Intelligence, Aquaculture, Monitoring, Law

1. INTRODUCTION

At the beginning we have to state that AI usage may be seen on
many ways, such as computer controlled intensive cultivation a future
trend of open- sea aquaculture or automatic remote monitoring. In
addition to that the management of modern aquaculture, the monitoring
of water quality plays an important role. This paper mainly aims to
explain using AI on aquaculture from the aspect of international, EU and
Turkish Law especially on obligations and insurance law.

Technology provides the means for modifying the natural
environment for human purposes [1l]. On the other hand aquaculture has a
tradition of about 4000 years. C. F. Hickling the English aquaculture
author, citing S.Y. Lin a noted Chinese aquaculturist, considered the
earliest beginnings of aquaculture as during the period 2000-1000 B.C.
[2]. It began in China, possibly due to the desires of an emperor to
have a constant supply of fish. It is speculated that the techniques for
keeping fish in ponds originated in China with fishermen who kept their
surplus catch alive temporarily in baskets submerged in rivers or small
bodies of water created by damming one side of a river bed. Another is
that aquaculture developed from ancient practices for trapping fish,
with the operations steadily improving from trapping-holding to
trapping-holding-growing, and finally into complete husbandry practices
[3].

At recent times remotely operated and autonomous vehicles such as
drones 1is used for reduced costs. From the technological side; Paley
wants autonomous underwater vehicles to have the same capabilities as
fish [4]. These developments especially examined by obligations law,
data security, security law and insurance law.
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2. RESEARCH SIGNIFICANCE

Fisheries and aquaculture research are important the last few
decades. Thus, especially underwater area and their monitoring is show
some aspects such as behavior of fish population in wild life or cultured
conditions, feeding and reproduction behavior of fish in wild or under
controlled systems in cages, growing fishes in cultured area,
environmental ©pollution or exposures, shifting of cages in sea
conditions, etc. From the aspect of law the main important points for
consideration are rights and liability [5].

Observe Technologies aims to convert aquaculture processes from
an art to a science by using Artificial Intelligence and data processing
to identify measurable patterns in feeding activities and strategies to
present to farmers. The system is built to be adaptable and empowering
for farmers by seamlessly tapping into the existing sensors, feed systems
and cameras on site [6]. By monitoring continuous presence may be
realized and not influenced by weather or other seagoing conditions; in
addition to that this method is efficient and accurate data gathering
potential to incorporate catch weights and risk based monitoring is also
high quality evidence for operational efficiency savings added value
[71.

3. EXPERIMENTHAL METHOD-PROCESS

Liability regimes arranged in the international arena with global
limitation conventions such as the 1976 Convention on Limitation of
Liability for Maritime Claims and the 1996 International Convention on
Liability and Compensation for Damage in Connection with the Carriage
of Hazardous and Noxious Substances by Sea. According to technological
developments underwater robotics the problems caused by the conflict
between global limitations arrangements and governmental liability
regimes (Article 13) may be solved [8]. On the other hand importance on
monitoring is defined via FAO documents;

e define the powers, duties and obligations of States and regional
fisheries bodies to manage fisheries resources;

e establish rules to be observed by those harvesting fishery
resources, including prohibiting certain activities, requiring
that other activities be undertaken only with the authority of a
license, and prescribing the manner in which fishing and related
activities must be conducted;

e grant enforcement powers to officials (e.g. to arrest, detain and
seize);

e protect the interests of fishers, particularly in relation to
confidential information;

e establish both the Jjudicial process for penalizing those who
violate fisheries rules and the procedures that govern the judicial
process. It 1is critical to understand the distinction between
international law and domestic (national) law, as well as the
relationship between those two spheres of law.

As explained more fully in the following section, international
law primarily regulates the relationship among States (and between States
and international organizations). Domestic law regulates the
relationships between persons (including legal ©persons such as
companies) within a particular state [9]. In parallel to that regulation
Turkish obligations law states obligations for fisheries especially from
the contract law. Contracts, which are prepared by one of the parties
within the scope of freedom of contract and submitted for counter party’s
signature without giving permission for any amendment or discussion on
contract provisions, are valid in principle if the counter party agrees
on the provisions and there is no pressure to sign the contract [10].
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Via monitoring and using AI effective contracts may be prepared for
insurance law. The term “aquaculture insurance” describes all the various
types of insurance that would normally be used to protect an agquaculture
business operation [11].

For a reasonably large aquaculture company, this would include
insurance protection for buildings and equipment, employees, stock,
livestock, liabilities, motor wvehicles, vessels and divers, goods in
transit, and other insurable interests. Every insurance policy broadly
addresses key issues such as:

e what is insured

e where it is insured

e what risks it is insured against

e how it is valued

e what the policy-holder should do if a claim occurs
e what general conditions apply [12].

On the other hand, aquaculture has 1its own industry-specific

supply-side insurance challenges in four areas:
e the insurance of offshore operations
e some aspects of employer’s liability, particularly for offshore
workers, and employers' liability for divers
e insurance of the end product, especially product recall and
products liability
e insurance of livestock (the aquatic animals and plants).

In addition to that for examining insurance market there are some
necessities such as; Needs assessment Risk proposal and assessment Risk
management (Risk management surveys; biological surveys; Survey costs)
Claim handling procedures (Immediate reporting of and responding to
problems; Expertise of farm management) Eligibility for insurance. At
the end results for aim usage in aquaculture from the aspect of law has
many advantages, aquaculture process control and artificial intelligence
systems are:

e increased process efficiency;

e reduced energy and water losses;
e reduced labor costs;

e reduced stress and disease;

e improved accounting; and

e improved understanding of the process.
Solution for liability and insurance problems.

4. RESULTS

Under the consideration of legal arrangements liability and
insurance issues on aim usage may be used for periodical examination of
aquaculture so that the problems from the aspect of obligation and
insurance law may be solved. According to insurance law Art. 13 of the
Insurance Code 5684 1is about public social welfare [13]. Compulsory
insurance; This the main pillar of our offer is ARTICLE 13 (1) that is
“The Council of Ministers may impose compulsory insurances where it deems
necessary for public interest. Insurance companies, without prejudice
to the provisions of Article 20, paragraph two subparagraph (b) and
paragraph three of this Law, shall not refrain from providing those
compulsory insurances which are within their fields of operation”. The
termination of public welfare may be explained mainly for the fisheries
and also consumers of the marine products so that it 1is about
aquaculture. From the aspect of sustainable environment and natural
resources; basic arrangements such as European Union’s regional
arrangements may be a solution for legal problems which are in parallel
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to international conventions and governmental laws [14 and 15]. According
to the term Public interest which is stated on Art. 13 new legislation
may be stated on goods insurance law; because the 1liability may
investigate via underwater robotics.

5. CONCLUSION

According to that observations (made by ai) new arrangements on
insurance code for goods may be realized. In relation to new insurance
system insurance security and obligations problems may be solved.
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THE FIRST DATA ON AGE AND GROWTH OF THE GIANT DEVIL RAY
(Mobula mobular (Bonnaterre, 1788)) FROM THE MEDITERRANEAN SEA

ABSTRACT

Herein, we report the first data estimated age and back-
calculation growth at age from sectioned vertebrae readings of a giant
devil ray, Mobula mobular, from the Antalya Bay within the
Mediterranean Sea. The single male specimen measured 335cm in total
length (TL), 272cm in disc with (DW) and 105kg in weight, and was aged
to 9 years old. Age estimated from vertebral band counts resulted in
an Index of Average Percent Error (IAPE) of 2.31%, suggesting that
this method represents an accurate approach to the age assessment of
M. mobular. The von Bertalanffy growth parameters were estimated as
L~=587.24cm, k=0.058 year-1 for this species.

Keywords: Giant devil ray, Mobula mobular, Age,

Back Calculation, Northeastern Mediterranean

1. INTRODUCTION

Age information 1is one of the most important wvariables for
estimating a population’s status and assessing the risks associated
with its exploitation as it forms the basis for the calculations of
growth rate, mortality rate and productivity (Cailliet and Goldman,
2004) . Unfortunately, age determination and growth characteristics are
lacking for most cartilaginous species within the Eastern
Mediterranean Sea. Giant devil ray, Mobula mobular (Bonnaterre, 1788)
is very large semipelagic fish that often swims near the surface but
also descends to the substrate. They feed on zooplankton with help of
two cephalic flaps that extent anteriorly and resembles horns. M.
mobular 1is distributed Eastern Atlantic from England to Senegal,
including the Mediterranean [2]. There is no more biological data for
M. mobular except a few records [3 and 4] from the Northeastern
Mediterranean.

2. RESEARCH SIGNIFICANCE

This study report the first data estimated age and Dback-
calculation growth at age from sectioned vertebrae readings of a giant
devil ray, Mobula mobular, from Antalya Bay, Mediterranean.

3. MATERIALS AND METHODS

A total of thirty M. mobular specimens were captured
accidentally by a commercial purse seiner at a depth of approximately
25m off the Besadalar, Antalya, Bay) Turkish coast of Mediterranean on
10 March 2017 (Figure 1) and one of them was transported on ice to
the laboratory, Faculty of Fisheries, Firat University. Male specimen
was measured total length and disc width to the nearest lcm, body mass
(W) was weighted to the nearest 1lkg and the sex was determined by
presence of the claspers.
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Figure 1. Fishing area, Antalya Bay (The open circle), Coast of
Turkish Mediterranean

A block of 15 centra were taken from end of the tail. Sagittal
sections (0.6mm thick) were taken using a Ray Tech gam saw for centra
[5]. Sections were mounted on microscope slides using Crystal Dbond
adhesive. All centra were examined and measured under a Leica S8APO
brand microscope using Leica Application Suit software (Version 4.8)
(Figure 2).

L / s S :
Figure 2. Longitudinal cross-section of vertebral centrum from a

male Mobula mobular (Disc width=272.0cm) which was estimated to be 9
years old

In male Disc Width (DW) at previous ages were back calculated
from centra measurements using the linear-modified Dahl-Lea method:

DW;=DW.[ (a + bCRi)/(a + bCR:)]

Where ‘a’ and ‘b’ are the linear fit parameter estimates, DW: is
the length at ring, DW. is length at capture, CRc=centrum radius at
capture and CRij=centrum radius at ring ‘i’ [6].

The von Bertalanffy [7] growth model (VBGM) is described as:

DW=DWe * (1 - exp ("K*(t-t0)

Where, DW: is the expected length at age t years, DW» 1is the
asymptotic average maximum length, K is the growth coefficient, and t0
is the theoretical age at zero length.

The Index of Average Percent Error (IAPE) which is described by
Beamish and Fournier [8] was used for the count reproducibility.
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4. RESULTS AND DISCUSSION

The single male specimen was measured 335cm in total length
(TL), 272cm in disc width (DW) and weighed 105kg, and estimated age to
9 years old. The ranges of DW and W for this species reported in a
recent investigation in Gaza (Palestinian waters) were 173-320cm and
25-295kg [4]. Measured disc width values were given in Table 1.

Table 1. Back calculation disc width wvalues

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean
—_ o (@] o o (@] o (@] o o o o o o (o] o
g o (@] o o (@] o o o o o o o o o o
~ N N N N N N N N N N N N N N N
= [ = I () [ = [ [ I =~ () [ ~ ~ =
a N N N N N N N N N N N N N N N
s0 [0.50/0.50|0.50(0.50(0.50({0.50(0.50(0.50{0.50{0.50(0.50(0.50{0.50(0.50|0.50| 53.83
S1 (0.9110.9110.91(0.91(0.91(0.91(0.91/0.91]0.91{0.91(0.91(0.91{0.91(0.91|0.91| 98.06
S2 11.09(1.09(1.09(1.09(1.09(1.09{1.09{1.09(1.09(1.0911.0911.09{1.09(1.09(1.09| 17.43
S3 |1.27(1.27(1.27(11.271.27(1.2711.27(1.27({1.27({1.27|1.27|1.27(1.27(1.27({1.27|136.80
S4 11.49(11.49(11.49(1.49]1.49(1.49(1.49(1.49(1.49(1.49|1.49|1.49|1.49|1.49(1.49|159.84
S5 11.69(11.69]|1.69(1.69[1.69(1.69]1.69]1.69(1.69(1.69|1.69|1.69]1.69]1.69(1.69|181.58
S6 11.9011.90(1.90(1.90({1.90(1.90(1.90{1.90(1.90({1.90(1.90/1.90{1.90(1.90(1.90|204.061
S7 12.10(2.10(2.10(2.10(2.101(2.10(2.10(2.10(2.10(2.10(2.10|2.10(2.10(2.10(2.10|226.14
S8 |2.30(2.30(2.30(2.30(2.301(2.30(2.30(2.30(2.30(2.30(2.3012.30(2.30(2.30(2.30(247.67
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Figure 3. Age-disc width growth curves for male Mobula mobular from
Antalya Bay

Age estimated from vertebral band counts resulted in an Index of
Average Percent Error (IAPE) of 2.31%, suggesting that this method
represents an accurate approach to the age assessment of M. mobular.
The von Bertalanffy growth parameters were estimated as DW«=587.24cm,
K=0.058 year-1 for this species and age-disc width growth curves were
showed in Figure 3. Research on M. mobular 1is very scarce and more
studies should Dbe done to understand their Dbiology, abundance,
distribution, and also reproduction and nursery areas should be
identified throughout the Mediterranean Sea.
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HEALTH AND SAFETY OBSERVATIONS IN WORKING ENVIRONMENT OF FISHING PORTS

ABSTRACT

Working area and working environment in fishing ports is risky
area for occupational health and safety studies in fisheries. Especially
different fish boats, vehicles, yachts, and vessels are anchorage so
that, some dangerous factors are arising, and sometimes serious accidents
can be made in fishing ports. In the study, three different fishing
ports are examined in Izmir and Aydin City. According to the occupational
safety rules, principle dangerous areas and movements of employee could
be observed and recorded. Hence, main important risks are indicated as
follows: Risks of indoor working areas, ergonomic risk factors for
employee, working at height altitude and their risks, dust and leakage
risks due to load or environmental conditions, environmental pollutions
caused by different vessels, health condition and awareness of hygiene,
noise and exhaust fumes, deficiency of wusing personal protective
equipment, flammable and explosive materials, fire and lacks of
extinguishing systems. Thus, protective solutions and recommendations
for prevention against hazards and accidents areas could be given

Keywords Fishing Port, Risk, Observation, Health, Safety

1. INTRODUCTION

Fisheries activity in Turkey 1is an important and risky area for
occupational health and safety like and other developing countries [1,
2, and 3]. In addition, fishing activity, and working on board, and
fisheries vessels are dangerous areas which have environmental risks
from the natural and heavy air and extreme region, sea conditions,
hardworking, night shift, and working day and night, humidity [4, 5, and

6]. Thus, fishing vessels need a sheltering harbour and necessity port
protected against bad weather conditions. Moreover, they are also need
for land logistics and repairmen on fishing boats [4 and 6]. Thus, the

areas of fishing ports are given many opportunity and help to fishermen.
On the other hand, these harbours are an economic zone for fishing
wholesale and etc. Generally, different vessels have anchorage in fishing
ports such as purse-seine, trawl, small-scale fishing boats, and yachts
[3, 7, 8, and 9]. By the way, for technic, industrial, mechanic, machine
and other operations, fishing ports are the main important place.
However, there 1is a need for infrastructure and redevelop in fishing
ports and protection measures should be focussed. For example,
environmental pollution, fire extinguishing system and waste water
facilities, machinery and equipment storage areas etc. [7, 9, 10, 11,
and 12]. Hence, in Turkey, it needs start to examine and observation in
fishing ports for working environment, dangerous activity or wrong using
machines and areas by fishermen.

2. RESEARCH SIGNIFICANCE

In this study, it could be observed and determined fishing ports
for working environment, occupational safety, health style, dangerous
and unsafety places, wrong using movements and activity, hygienic and
cleanse rules. Limited research is finding on safety working in fishing
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ports, in Turkey. Thus, the study is important for future research and
may constitute a basic knowledge’s.

3. EXPERIMENTAL METHODS

Industrial fishing ports were observed and prepared a survey in
the study. In addition, three different ports located in Izmir and Aydin
province were observed and determined primarily in the field. In the
research, two fishing ports were selected from Izmir region and one
fishing port was selected from Aydin region and the places shown in
Figure 1 [13].
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Figure 1. Working areas of fishingbports in Izmir and Aydin province

In the observations made at the fishing port area, hazards in the
study area, dangerous or wrong activities, environmental order and
cleanliness were examined. Afterwards, frequent dangerous movements,
faults, irregularities and cleaning conditions are classified and made
a surveyed. According to the preliminary information, observations were
made twice a month in fishing ports in a period of six months. During
the observation, principle dangerous areas and activities of employee
were recorded. After that, all data obtained coded and converted into
numerical data. Then, statistical evaluations, Excel 17.0 statistic
program, were made on numerical data. All results are given as frequently
higher statistics to lower.

4. RESULTS

According to the results on occupational safety and health, the
main dangerous areas and movements of employee in three fishing ports
could be observed and recorded in surveyed as follows;

e Risks of indoor working areas,

e FErgonomic risk factors for employee,

e Working at height altitude and their risks,

e Dust and leakage risks due to load or environmental conditions,
e Environmental pollutions caused by different vessels,

e Health condition and awareness of hygiene,
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e Noise and exhaust fumes,
e Deficiency of using personal protective equipment (PPE),
e Flammable and explosive materials,
e Fire and lacks of extinguishing systems
In fishing ports, it could be determined these risk factors and
the problems identified as priority and high incidence as a result of
observations and survey studies are classified below (Table 1).

Table 1. Main important problems and risk factors in three fishing

)

ports classified as a frequency (%)

Frequency | Problems Incidence (%)
1 Environmental Pollution 91.66
2 Health awareness and hygiene 91.66
3 Deficiency of using PPE 83.33
4 Ergonomic risk factors 83.33
5 Fire, lacks of extinguishing systems 75.00
6 Flammable, explosive materials 75.00
7 Working at height altitude 66.6
8 Indoor Working area 58.33
9 Dust and leakage risks 58.33
10 Noise and exhaust fume 50.00

In the research, as a result of Elmeri working environment
surveillance observations and surveys, the highest frequency of the
problems in three fishing ports are environmental pollution effects and
health awareness and hygiene of employee such as fishermen. The following
problems are deficiency of Personal Protective Equipment and ergonomic
risk factors. The lowest frequency of risks is indoor working area, dust
and leakage risks, noise and exhaust fumes. Some of the researchers
indicated that many of the fishing ports can affect from pollution,
hygienic areas, health awareness and protection of employees, ergonomic
risk factors, chemical flammable or toxicological substances, lack of
infrastructure such as fire and extinguishing systems. On the other
hand, other visitors, such as yachts in fishing ports, are also sometimes
problematic because of anchorage [2, 4, 5, 9, and 11].

5. CONCLUSION

In this study, important occupational health and safety problems
and risk factors in fishing ports have been put forward. In addition,
working conditions, «risky Dbehaviors and dangerous environments of
fishermen working in fishing ports were studied. As a result, in addition
to officials and authorities at fishing ports, stakeholders and fishermen
who use these areas should be informed, training should be provided and
awareness and maturation should be established in the field of
occupational health and safety [14, 15, and 16].
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OCCURRENCE OF THE CUCKOO WRASSE, Labrus mixtus Linnaeus, 1758
(Osteichthyes: Labridae), FROM THE NORTHERN AEGEAN SEA, TURKEY

ABSTRACT

Two specimens of the cuckoo wrasse, Labrus mixtus was caught by
hand line from the coast of Canakkale at a depth of 15m on 25 April
2010. Moreover, these specimens were both large-sized adults, and a
male and a female. Since then, we never have seen the species again.
These captures confirm the occurrence of the species in the area
although locally it 1is considered to be very rare. This ichthyologic
note presents a new occurrence of rare L. mixtus on the ichthyofaunal
richness of the Turkish Aegean Sea.

Keywords: Rare Species, Measurement, Canakkale, Aegean Sea,

Labrus mixtus Linnaeus

1. INTRODUCTION

Labridae is the most diverse family with more than 500 species
in all tropical and temperate regions, and Golani, et al., (2006),
indicated that, 23 in the Mediterranean and 10 of them in the eastern
basin, of which one is a Lessepsian migrant, Pteragogus pelycus [1].
Labrus mixtus inhabits 1littoral rocky habitats down to mainly 40-80m

(depth range 2-200m). It feeds on invertebrates, crustaceans, small
fish and worms. It lives in territory, solitary or in pairs often with
several young. Maximal size 1is to 40cm SL (usually 25-30cm). Very

pronounced sexual dimorphism and probably protogeny hermaphrodite. In
the spawning season build a nest of seaweed and algae. Females lay
about 1000 eggs in a nest of algae; the nest is guarded by the male.
Reproduction 1in western Mediterranean 1is between March and June.
Distribution is Atlanto-Mediterranean from Norway to Senegal, Azores
and Madeira. Common in Cyprus caught in trammel nets. Absent from
Israel and the southeast Levant [1, 2, and 3]. Although, L. mixtus

distributes in the Sea of Marmara, Aegean Sea and Turkish
Mediterranean Sea by the Bilecenoglu et al., (2002), it is a rare fish
[4 and 5]. Moreover, Fricke et al. (2007) reported that the L.

mixtus, significant decline was endangered fish in Turkey and it was
sensitive to human activities [5].

2. RESEARCH SIGNIFICANCE

In this paper, it could report on the occurrence of uncommon
Labrus mixtus as an incidental catch from hand 1line fishery in
shoreline of Canakkale, northern Aegean Sea of Turkey.

3. EXPERIMENTAL METHODS

On 25 April 2010, a 268mm SL male and a 257mm SL female
specimens of L. mixtus (Figure 1) were captured by a hand line from
the coast of Canakkale (39°50'/N-26°08'E; Figure 2) at a depth of 15m.
The specimen was fixed in 4% formaldehyde solution and deposited in
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the fish collection of Ege University, Fisheries Faculty (ESFM-
PIS/2010-002) .

Figure 1. Labrus mixtus, caught from coast of northern Aegean Sea,
257mm SL in female (upper), 268mm SL in male (below) (Photo: O. Akyol)

L T

-

AEGEAN SEA

Figure 2. The sampling location of Labrus mixtus

4. RESULT

Morphometric measurements, ratios and meristic counts of Labrus
mixtus were indicated in Table 1. All measurements, counts, and color
patterns determined are in accordance with description of Quignard and
Pras (1986), Golani et al. (2006) and Froese and Pauly (2019) [1, 2,
and 3].
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Table 1. Morphometric measurements, ratios and meristic counts of
Labrus mixtus, captured from Canakkale, Aegean Sea

Specimens Male Female
Measurements Size (mm) Proportion $TL | Size (mm) Proportion $TL
Total Length (TL) 307 290

Standard Length (SL) 268 87.3 257 88.6
Pre-dorsal Fin Length 94 9.4 94 32.4
Pre-anal Fin Length 169 55.0 163 56.2
Inter Orbitary Length 23 7.5 22 7.6
Maximum Body Depth 70 22.8 64 22.1
Head Length (HL) 08 22.1 04 22.1
Eye Diameter 15 4.9 15 5.2
Iris Diameter 8 2.6 8 2.8
Preorbitary Length 35 11.4 38 13.1
Meristic Counts

Dorsal Fin Rays XVII+14 XVII+14
Anal Fin Rays III+11 ITI+11
Pectoral Fin Rays 15 15
Ventral Fin Rays I+5 I+5

In the Aegean Sea, Geldiay (1969) mentioned the L. mixtus (as L.
bimaculatus) in Izmir Bay, NE Aegean Sea only by name, but no solid
details [6]. Afterwards, Ulutik (1987) recorded first time from the
Gokgceada Island. Karakulak et al. (2006) also reported a specimen of
L. mixtus (266mm TL) from Gokceada Island, northern Aegean Sea [7 and
8]. Recently, Rafrafi-Nouira et al. (2012) recorded two specimens of
L. mixtus from off the coast of Ras Jebel, a city located in northern
Tunisia [9]. Matié-Skoko et al. (2013) collected many of L. mixtus,
caught with hand line and trammel net in the eastern central Adriatic,
Vis Archipelago from 30 to 65 m depths [10].

5. CONCLUSION

In conclusion, the occurrence of L. mixtus in Canakkale coasts
is not unexpected due to the previous records of the species from the
Gokceada Islands, northern Aegean Sea. However, these records reveal
the rarity of L. mixtus in both the Aegean Sea and the Mediterranean.
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MATURITY LENGTH AND AGE, REPRODUCTIVE CYCLE, HEPATOSOMATIC INDEX,
GONADOSOMATIC INDEX AND CONDITION FACTOR OF THE LESSER SPOTTED
DOGFISH, Scyliorhinus canicula (Linnaeus, 1758) FROM NORTHEASTERN
MEDITERRANEAN

ABSTRACT

In this study, maturity 1length and age, reproductive cycle,
hepatosomatic index, gonadosomatic index and condition factor of
Scyliorhinus canicula was determined the Northeastern Mediterranean.
Sexual maturity length (Lsg) and age of S. canicula was found to be
36.48cm for females and 36.90cm for males and 4 age group for both sexes.
The highest hepatosomatic index values for S. canicula were calculated
in July (9.463), whereas 1lowest in April (0.1161) . The average
gonadosomatic index of S. <canicula determined that 1lives in the
Northeastern Mediterranean reached maximum in November (8.906) for both
sexes. The highest average condition factor values were calculated in
June (0.43517), whereas lowest in March (0.28394).

Keywords: Maturity Length, Reproductive Cycle, Condition Factor,

Scyliorhinus canicula, Northeastern Mediterranean

1. INTRODUCTION

Sharks have become one of the basic components of sea life with
their evolutionary history of at least 400 million years and succeeded
to adapt into various ecological factors. Being the predator of their
habitats 1in general; sharks play an utterly important role in the
structure of the marine ecosystem. Scyliorhinus canicula is known with
slim body shape, blunted head, round and long nose and small dorsal
fins. The teeth are aligned on a few lines and they are numerous. The
nose is smaller than the width of the mouth. Nostrils are attached to
the mouth via canals. There are five pairs of gill slits. Both of the
dorsal fins are very small. The second dorsal fin is smaller than the
first dorsal fin. The body is light brown and is covered with many light
and dark colored spots. There are no ventral spots. It has a rough skin

that resembles a sandpaper [1]. The most important prey groups for S.
canicula were crustaceans and fishes in the Northeastern Mediterranean
[2]. Cihangir, et al., [3] studied distribution and some biological

aspects of S. canicula from the northern Aegean Sea. Ozcan and Basusta
[4] studied on the occurence of juveniles and egg capsules of S. canicula
from the Northeastern Mediterranean Sea. In addition, growth parameters
related to this species were made in the Northeastern Mediterranean [5].
S. canicula is almost never consumed in the domestic market, it has not
been hunted until recently. However, it has become commercially valuable
due to the increasing demand in foreign market in recent years. It is
very important to know the biological features of these living creatures
that are placed at the top of the food chain and have an ecological
importance for preserving and managing the stocks. In this study, it is
aimed to determine the parameters of maturity length and age,
reproductive cycle, hepatosomatic index, gonadosomatic index and
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condition factor of lesser spotted dogfish, S. canicula in the
Northeastern Mediterranean Sea for the first time.

2. RESEARCH SIGNIFICANCE

The International Wildlife Protection Agency reports that almost
one-third of shark species on the high seas are in danger of extinction
[6]. Experts indicate that the breed of S. canicula is at greater risk
than sharks, and that if the protection measures are not taken, the
species may disappear one day. The absence of these fishes, one of the
largest predators at the top of the marine ecosystem, can have a serious
impact on the ecosystem [7]. This study is to describe the firstly
maturity length and age, reproductive cycle, hepatosomatic index,
gonadosomatic index and condition factor of S. canicula in the North-
eastern Mediterranean.

3. MATERIALS AND METHODS

Specimens of S. canicula were collected by commercial trawl between
March 2012-May 2014 in the Northeastern Mediterranean Sea (Figure 1).
Fish samples were transported to the laboratory of Fisheries Faculty at
the Firat University. For each fish the total length (TL) was measured
0.1lcm, weight was measured O0.l1g and the sex was determined. The
differentation of species was made according to Golani et al. [1]. Sexual
maturity length, sexual maturity age and monthly recruitment (%) were
analyzed using FISAT II [8]. The recruitment pattern was obtained by
projecting the length-frequency data backwards on the time axis using
growth parameters [9]. Normal distribution of the recruitment pattern
was determined by NORMSEP [10] in FISAT.

MEDITERRANEAN SEA

-

arE mE e

Figure 1. The study area, Northeastern Mediterranean Sea

Hepatosomatic index value provides us information about the
healthy condition of fish because higher HSI value means fishes are
growing rapidly. HSI $%=(Weight of the liver/Weight of the body)x100
[117].

Gonadosomatic index was determined by formula GSI %$=(Weight of the

gonad/Weight of the body)x100 [12].

Condition factor was calculated with the formula CF

%= (Weight/Total lengthP)x100, b is the coefficient of allometric

of relationship [13].
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4. RESULTS AND DISCUSSION

Sexual maturity lengths (Lsg) of S. canicula calculated by the
FISAT II were 36.48cm for females and 36.90cm for males (Figure 2).
According to the sexual maturity length acquired from the FISAT II, the
sexual maturity age was determined as 4 for both sexes. Ford [14]
determined the maturity lengths of female and male as 57-60cm in the
South of Great Britain. Leloup and Olivereau [15] determined the maturity
lengths of female and male respectively as 52-60cm in the Atlantic and
38-44cm in the Mediterranean. Capape [16] stated that female reached
sexual maturity at 40-45cm and male at 40cm on the Tunisian coasts; and
both egg production and reproduction continued the all year. Capape et
al. [17] stated that female reached sexual maturity at 41-47cm and male
at 44 cm on the Mediterranean coasts in France; and males were generally
bigger than females. Henderson and Casey [18] determined that female
reached sexual maturity at 58.1lcm and male at 57.5cm. Capape et al. [19]
stated that female reached sexual maturity at 36.4-47.lcm and male at
40-47.8cm in Tunisia.

Lsg | 3648cm

- | R e PP A et e R e S e e i veasass

0,50

Probabity

0.2S
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L PR -~ S EPP
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Figure 2. Sexual maturity length for females (a) and males (b) of S.
canicula obtained by using FISAT II from the Northeastern
Mediterranean Sea

According to the percentage (%) values of S. canicula inhabiting
the Northeastern Mediterranean; it is estimated that recruitment into
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the population generally occurs in two periods annually; the first is
in April-May-June, the second one is in January-March (Table 1).

Table 1. Monthly Recruitment (%) for S. canicula obtained by using
FISAT II, from Northeastern Mediterranean Sea

Months Recruitment (%)
March-12 5.13
April-12 13.33
May-12 11.28
June-12 13.75
July-12 9.93
September-12 6.46
October-12 10.78
November-12 1.66
December-12 3.92
January-13 8.97
March-13 14.80

The highest average hepatosomatic index values for S. canicula
were calculated in July (9.463), whereas lowest in April (0.1161) (Table
2) . Among the limited number of studies on hepatosomatic index wvalues;
Jardas [20] found that 2.53-2.67, Ellis and Shackley [21] 2.72-14.09,
Tirker Cakir et al. [22] 1.493-10.726 and Yarmaz [23] 1.492-10.726.
Torcu Ko¢ and Erdodan [24] determined that HSI wvalues of males and
females as 4.6%x0.06 and 4.0+£0.03 from Bandirma Bay (The Sea of Marmara,
Turkey) .

Table 2. Hepatosomatic index values by months for S. canicula (635
samples) from Northeastern Mediterranean Sea (N:sample size,
SD:standard deviation)

Months N Min Max Average SD

March-12 3 3.059 4.994 4.250 0.601
April-12 1 - - 0.1161 -

May-12 27 2.368 9.538 5.769 0.365
June-12 101 2.523 10.077 5.519 0.149
July-12 2 9.457 9.469 9.463 0.006
September-12 36 3.210 20.932 6.309 0.467
October-12 7 4.239 9.140 6.542 0.564
November-12 4 4.184 8.457 5.885 0.916
December-12 19 4.289 9.547 6.263 0.398
January-13 35 2.907 10.760 5.331 0.303
March-13 84 1.419 10.843 4.902 0.158
April-13 4 5.889 6.973 6.402 0.223
May-13 34 3.009 10.060 5.445 0.291
June-13 229 2.572 22.453 5.758 0.135
July-13 5 4.653 7.679 5.568 0.541
August-13 5 4.694 9.149 5.8601 0.840
January-14 4 4.103 10.703 6.740 1.530
February-14 34 2.278 8.787 5.609 0.311
March-14 1 - - 5.618 -

The average gonadosomatic index of S. canicula determined that
lives 1in the Northeastern Mediterranean reached maximum in November
(8.906) (Table 3) (Figure 3). Capape et al. [17] suggest that egg
production of the same species is synchronised and reproduction activity
continues throughout the year; reaching maximum in December, January and
July. As seen in our study, S. canicula in the Mediterranean grows less
and reaches sexual maturity at a shorter length.
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Table 3. Gonadosomatic index values by months for S. canicula (860
samples) from Northeastern Mediterranean Sea
(N:sample size, SD:standard deviation)

Months N Min Max Average SD
March-12 3 2.306 4.230 3.046 0.598
April-12 1 - - 2.388 -
May-12 27 0.933 8.882 4.036 0.537
June-12 116 0.080 8.971 3.419 0.273
July-12 33 0.357 11.570 6.450 1.035
September-12 36 1.325 11.760 4.866 0.531
October-12 16 1.312 9.7920 5.104 0.740
November-12 19 1.375 13.954 8.906 4.520
December-12 59 0.208 11.790 5.383 0.393
January-13 90 0.568 11.110 4.858 0.254
March-13 84 0.216 14.120 4,383 0.395
April-13 65 1.204 13.510 5.571 0.389
May-13 34 2.659 13.729 6.102 7.269
June-13 229 0.188 12.788 3.465 0.168
July-13 5 3.701 10.500 6.192 1.298
August-13 5 3.602 5.501 7.101 0.449
January-14 4 5.051 7.500 5.818 0.5606
February-14 34 0.059 7.476 2.670 0.441
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Figure 3. Monthly GSI value for S. canicula from Northeastern
Mediterranean Sea

The highest average condition factor values for S. canicula were
calculated in June (0.43517), whereas lowest in March (0.28394) (Table
4) . Yarmaz [23] found that min-max average condition factor as 0.0003-
0.000765. The condition factor (CF) of a fish reflects physical and
biological circumstances and fluctuations by interaction among feeding

conditions and physiological factors [25]. The fact that the condition
factor is high shows that the environmental conditions are quite suitable
for population dynamics studies [26]. It can be said that the

environmental conditions are not suitable for S. canicula in this region
since the condition factor value is less than 1.
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Table 4. Condition factor values by months for S. canicula (1150
samples) from Northeastern Mediterranean Sea (N:sample size,
SD:standard deviation)

Months N Min Max Average SD

March-12 3 0.27940 0.28237 0.28394 0.0014
April-12 3 0.25160 0.29651 0.30051 0.0248
May-12 29 0.24287 0.29038 0.33598 0.0050
June-12 124 0.22136 0.28677 0.43517 0.0028
July-12 36 0.15483 0.23135 0.34393 0.0074
September-12 37 0.22086 0.27636 0.34505 0.0047
October-12 18 0.25617 0.29430 0.34066 0.0059
November-12 21 0.24758 0.29883 0.34196 0.0053
December-12 63 0.21875 0.30795 0.41481 0.0042
January-13 94 0.25124 0.30514 0.35955 0.0025
March-13 104 0.23896 0.30073 0.36222 0.0028
April-13 70 0.19279 0.30248 0.36436 0.0030
May-13 37 0.22478 0.31721 0.38522 0.0050
June-13 372 0.19158 0.28723 0.39998 0.0010
July-13 6 0.28320 0.31480 0.36577 0.0120
August-13 38 0.29324 0.32595 0.38261 0.0100
January-14 4 0.31743 0.33349 0.34747 0.0060
February-14 87 0.21660 0.27262 0.39309 0.0030
March-14 2 0.33743 0.35042 0.36341 0.0120
May-14 32 0.21496 0.28736 0.36495 0.0060

5. CONCLUSION

As a consequence; since S. canicula grows later and has a longer
reproduction period, it is required to prevent possible negativities in
the stock. Sustainable hunting of this species could be provided with
the help of selective hunting, which would decrease the ratio of hunting
them as off-target.
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RESPONSE OF Humphead cichlid (Cyrtocara moorii) TO 2-Phenoxyethanol
AND CLOVE OIL AS ANESTHETIC

ABSTRACT

Cichlid species in the aquarium industry are a fish of high
commercial value, especially humphead. Anesthetics are widely used to
capture, transport, measure, weight, wvaccinate, photograph, mark, and
surgical procedures and to reduce stress and possible deaths
associated with these applications. In this study, two anesthetic
agents used 1in aquaculture studies were selected. Trial fish were
6.7712.5g. The doses used were 0.5, 1, 1.5ml/1 for phenoxyethanol. For
clove oil 20, 30, 40ml/1 doses were used. During the administration of
both anesthetics, as the dose increased during the transition to
fainting phase, the fainting time was shortened. In the sobering
phase, the opposite situation occurred; the higher the dose, the
shorter the awakening time.

Keywords: Humphead cichlid, clove oil, 2-phenoxyethanol,

Anesthetic

1. INTRODUCTION

Among the hobby types, there 1is an important interest in
aquarium fish. The cichlid family is one of the most interesting and
traded fish in the aquarium fish sector. Many members of this family
re able to produce in all around the world. Their colorful appearance,
the many different species available, their Dbehavior and their
breeding are just some of the reasons the Cichlids are one of the most
popular aquarium fish. The humphead cichlid, on the males develops a
distinctive large hump on its head, particularly. Due to their
aggressive behavior, anesthetic agent is reducing stress and possible
deaths during some procedures such as capture, milking, marking,
measurement, weighing, taking photos, transporting, killing, surgical
applications of fish. Keeping the fish calm during aquaculture of
aquarium fish is a matter to be considered in terms of their health
and price. Especially, the stress caused when the transportation of
caring tanks, during its production processes the anesthesia agents
should be wused 1in order to ©prevent the negative pre-emerged.
Anesthesia provides the absence of sensory functions in fish. Fish
become unable to respond to external stimuli. This depends on the
anesthesia concentration and duration of administration. After calm,
loss of mobility, balance, loss of consciousness and pain, and finally
loss of reflex movements. There are many anesthetics’ available for
aquatic animals, including MS-222, benzocaine, quinaldine, 2-
phenoxyethanol. 2-phenoxyethanol 1is an anesthetic agent that wused
commonly in Aquaculture. Clove o0il is used a natural anesthetic agent
in dentistry. In recent years, the work of calming fish with clove oil
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has increased. This can be due to the fact that it is a natural
substance, as well as being readily available and cheap [1, 2, and 3].

2. RESEARCH SIGNIFICANCE

In this study, two anesthetic agents wused 1in aquaculture
research are selected and used for humphead chichlid. During the
treatment, both anesthetics, phenoxyethanol and clove o0il, applicated
on humphead chichlid, and fainting phase and sobering phase, and also
fainting time and awakening time are determined.

3. EXPERIMENTAL METHODS

120 fish (6.77£2.5g) were used in trail. Before the experiment,
the fish were observed and fed 1in clean aquariums with daily
maintenance for 15 days. Fish were starved the day before the
experiment. The doses used were 0.5, 1, 1.5ml/ for 2-phenoxyethanol.
For clove oil 20, 30, 40ml/1 doses were used. Water temperature was
measured as 22+1 C. It was used for observation Ross et al., (2008)
definition on which induction (deep anesthesia=Non-moving tilting over
one side, opercular movement 1is 1little or nothing) and recovery

(Awake=Reaching to Dbalance except for very strong stimuli) [17.
Statistical analysis; for each treatment fishes were compared by one-
way analysis of variance (ANOVA). Induction and recovery time means

were compared with Paired sample test. The o level for statistical
analyses was set at 0.05. Statistics were performed using the SPSS 15
statistical Package.

4. RESULTS

At the end of the study, all three doses of 2-phenoxethanol
administration fainted the fish under 3 minutes. In this context, the
differences between the groups were found to be significant. In the
sobering phase, all the fish were awaked under 5 minutes. However, 5
fish died at the highest dose of 1.5ml/1 (Table 1).

Table 1. Different doses of 2-phenoxiethanol effect in induction and
recovery phases of cichlid as mean timexSD

Induction (p=<0.05) Recovery (p<0.05)
Doze (ml/1) N [Mean (min.sc) |Std. Dev (SD) N Mean (min.sc) Std. Dev (SD)
0.5 15 2.83 2.29 15 1.31 .86
1 15 .55 .35 15 1.71 1.47
1.5 15 .33 .16 10 4.46 1.71

In the application of clove o0il, 30 and 40 ppm provided the
transition to the desired fainting stage in less than 3 minutes.
However, the difference between the groups was not significant. All
groups woke up 1in less than 5 minutes (Table 2). Differences between
groups were found to be statistically significant during the awakening
phase.

Table 2. Different doses of clove o0il effect in induction and recovery
phases of cichlid as mean timexSD

Induction (p<0.05) Recovery (p<0.05)
Doze (ml1/1) N [Mean (min.sc) |Std. Dev (SD) N Mean (min.sc) Std. Dev (SD)
20 15 4.93 5.13 15 1.25 .60
30 15 2.66 1.47 15 2.46 1.24
40 15 1.93 1.30 14 3.25 1.98

While Kaiser et al., (1998) anesthetized Goldfish (Carasius
auratus) with 4 ml/1 2-Phenoxethanol., the expected result in cichlid
was 1 ml in the lower dose [2]. According Grush et al., (2004), mean
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weight 0.62+0.01g Zebrafish (Danio rerio) trial resulted the best
doses were 60-100 ppm clove oil [3]. Common carp with 32.6+8.2 g has
entered the stage of deep anesthesia with 50ppm clove oil [4]. In this
study, although the cichlid fish were heavier than zebra fish, they
switched to the fainting phase at a lower clove o0il dose and faster
than accepted times. Another family member Pangasius pangasius with
mean weight 9.5+2.7g showed best result at 5-10ppm clove oil. When the
fish species studied are considered, it 1is seen that these fishes
react differently in terms of duration and dose during the fainting
and sobering phases because they come from different families.

5. CONCLUSION

This is the first report to the knowledge regarding the use of
clove o0il and 2-phenoxiethanol for Cyrtocara moorii. Even 2-
phenoxiethanol affected all doses under 5 minutes’ induction and
recovery, we suggest clove oil. It is rapidly absorbed and metabolized
after oral administration, and it is almost completely excreted in the
urine within 24 h with no apparent 1ill effects in fish. Because Clove
0il, containing the active ingredient eugenol, has been reported to be
an 1inexpensive, organic, safe and effective fish anesthetic. The
objective of the presently reported study was to establish the lowest
effective concentration of 30 ppm clove oil for the cichlid species.
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PRODUCTION Curly Lettuce (Lactuca sativa) WITH NILE TILAPIA
(Oreochromis niloticus) IN AQUAPONIC SYSTEMS

ABSTRACT

This study was conducted to compare two different aquaponic
systems which for used curly lettuce (Lactuca sativa) cultivation from
Nile tilapia (Oreochromis niloticus) discharged water. In this
context, gravel and raft systems were compared. At the end of the
experiment, the development of curly lettuce produced 1in the sale
system was relatively higher than the gravel system. As a result, it
has been determined that curly lettuce cultivation can be used easily
in closed circuit fish culture in both systems. These systems, which
are used without setting up a biological filter, have not a negative
effect on fish development and fish health. Besides, it is seen that
additional product can be obtained by providing plant growth. It is
concluded that quality of the seedlings should be paid attention to
the production of the plants and the weather conditions should be
compatible with the development conditions of the plant.

Keywords: Aquaphonic, Curly lettuce, Lattuca sativa,

Nile Tilapia, Oreochromis niloticus

1. INTRODUCTION

The pace of world population growth is increasingly important
for sustainable food production using less water and energy. Although
aquaculture is the fastest growing food production sector, intensive
production can cause significant environmental problems if not planned

properly. Closed circuit systems use 90-95% less water than
conventional breeding; however, it leaves unwanted nutrients such as
nitrogen to the environment [1l]. Aquaponic production can reduce this
problem [l and 2]. Agquaponic production; by using water efficiently,

it allows the same water to return to the plants and then to the fish.
As water 1s re-used, less water is drawn off from the surface or
underground for production, so areas with water scarcity can benefit
from aquaponic production to produce food [2].

2. RESEARCH SIGNIFICANCE

In the study, two different systems, gravel system and raft
system which is using in aquaculture research are determined, and the
effects of aquaponic experiments on the mentioned fish and plant were
investigated.
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3. EXPERIMENTAL METHODS

A total of 6 glass aquariums, a water volume of 481lt, were used
for aquaculture. In the hydroponics section, 6 foam boxes, each having
a size of 45x30x15cm and a water volume of 20 1t were used for the
plant bed. Lava stone was used as substrate in the raft and gravel
system. In closed circuit system, water circulation was with using 12
watts 6 1/min revving water engines. Led lamps (28 watt) were used for
lighting in the system. The fish were used in the experiment were
selected randomly from the Nile tilapias (48 fish; 90.5+£3.90g and
17.540.1cm) . Curly lettuce seedlings were obtained from a commercial
company. There were 8 fish in each aquarium. Fishes were placed in
aquariums with an average of 15kg/m3. The study was carried out with
three repetitions. Hydroponics part; 10 pieces of lettuce seedlings
were placed in each foam box. 1lcm thick styrofoam was placed on the
water to float the pots where the plants will be placed in the raft
technique. Seedlings were placed in boxes at intervals of 10cm.
Seedlings were applied for 6 hours dark/18 hours light. The length of
the plants' root-eye (cm), number of leaves (n) and total weights (g)
were measured at the beginning and end of the experiment. At the end
of the trial, the yield per square meter was calculated in terms of
weight and also the Specific Growth Rate (SBO) was calculated. For
statistical analysis were used SPSS 15.0 (SPSS, Chicago, IL)
statistical software.

4. RESULTS

The aquarium measured daily water temperature, pH, 02, NHi3, NOg2,
NOs; and POs3 and Mg were given in Table 1. They showed no difference
between and in group (p>0.05).

Table 1. Water parameters and amount of phosphate and magnesium

detected in experimental groups (X +sg)

System (°C) pH 02 (mg/1t) |NH3(mg/1lt) |NO2(mg/1lt) NOs(mg/1lt)|PO4-3(mg/lt) |Mg(mg/lt)

Gravel | 26.6+1a|8.2+0.1la| 7.440.2a | 0.64+0.4a | 3.9%£1.9a |22.3£19.5a] 3.5+1.1la [17.8%0.4a

Raft 26.8+1a|8.2+0.1a| 6.9+0.4a | 0.1+0.2a | 2.9+1.2a (24.7+22.8a] 4.1+1.2a |17.9+0.6a
*Different letters indicate the difference between groups (p<0.05

The characteristics of lettuce development during the trial are
given in Table 2.

Table 2. Developmental properties of lettuce in experimental groups

(X £ s5)

Group Characteristic Start of Trial End of Trial
Root (cm) 4.440.13 10.4+1.44a
Body (cm) 4.540.13 22.1+0.75a

Gravel Total Weight (gr) 2.0x0.17 7.4+40.60a
Number of Sheets (n) - 21.440.87a
Yield (gr/m?2) 203.84 573.33a
SGR - 6.42a
Root (cm) 4.4+0.16 7.940.90ab
Body (cm) 4.5+40.13 20.6x2.13ab

Raft Total Weight (gr) 2.6%x0.17 13.3+£0.08ab
Number of Sheets (n) - 26.5+3.02a
Yield (gr/m2) 203.84 799.23ab
SGR - 6.70a

*Different letters indicate the difference between groups (p<0.05

When the total weight of the lettuce was examined at the end of
the experiment, the difference between the two groups was found
significant and it was determined that the lettuce in the raft group
showed better development than the lettuce in the gravel system
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(p<0.05) . Aquaponic aquaculture is one of the few techniques that can
dissolve low density dissolved nitrogen and phosphate [3]. Therefore
it 1is a promising solution for the adverse environmental impacts
associated with dense fish and crop production [4]. Organic compounds
such as inorganic nutrients and humic substances such as nitrate,
phosphate and potassium accumulate in the process water of closed
circuit systems in fish production [5 and 6]. The main source for
these systems consists of transforming fish metabolites into biofilter
directly through microbial separation or indirectly by different
chemical compounds containing fish feed [7]. Many of these chemical
compounds are suitable for plant growth and may be affected by system
reuse and use of different treatment units. However, some compounds,
such as ammonia, nitrite and nitrate that accumulate in large
quantities, should be kept at a critical threshold to prevent adverse
effects. In such cases, a certain amount of water change 1is
particularly important in terms of fish health and development. In
this context, in case of exceeding the limits of fish production, a
certain amount of water exchange was applied by interfering with the
system. During the study, the amount of water change was less than the
anticipated 10%, which did not reveal a negative situation for fish
and plants.

It controls the accumulation of waste nutrients from the
hydroponic fish culture and thus can reduce water consumption. The
first researchers have shown that waste nutrients from fish culture
waters can be decomposed by plants grown in hydroponics. The choice of
the hydroponic cultivation system under an aquaponic system can be
based on the different advantages provided by the hydroponic component
in question. For example; sand/gravel systems can eliminate the need
for a separate biofilter. These systems also act as a substrate for
nitrification bacteria and therefore replace conventional biofilter
[8]. Similarly, the gravel/sand substrate may also function as a solid
filtration medium. On the other hand, proponents of floating or raft
hydroponic components are claimed to be extremely heavy on sand or
gravel substrates and can easily clog water drainage, 1inefficient
biofiltration and negative nutrition for plants. In the study carried
out in the form of closed circuit system, biological filter is not
needed and there is no risk for fish health. However, during the study
it was determined that the plants in the raft group had relatively
better development. Although this results in similar results in
different plants, it is also stated that there is better plant growth
in the gravel group [2 and 9].

The presence of nitrogen in the ambient water increases the
biomass of the lettuce. Nitrogen concentration increased with
experimental duration in relation to fish density and feed dose. In
addition, nitrate produced from fish waste comes from protein content

in feed [10]. The nitrate wvalues were lower in the raft group,
although they were not significant. This situation suggested that the
production in the raft would be more efficient. Magnesium

concentration is significantly associated with days and fish density.
This element has a nitrogen-like tendency. For this reason, the feeds
given to the fish must contain optimum amounts of magnesium for
improved growth and lettuce development. In our study, the amount of
magnesium required for the plant was found in the water environment.

Ambient temperature varies between 4 and 27°C in traditional
methods (soil) lettuce cultivation [11]. In hydroponic systems,
cultivated lettuce in winter (average 22°C) and summer (average 30°C)
and recorded higher productivity in cold season (3.5kg/m?) than in cold
season (1.7kg/m?) [12].
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In the study, the ambient temperature (>31°C) was effective in
lettuce development. It was observed that the rising temperature
increased the tendency of lettuce to go to seed. Similarly to other
researchers, this has probably affected their growth potential. This
finding supported the idea that the combination of high air
temperature and light intensity led to early flowering in lettuce
(bolting) to reduce lettuce quality and marketability [13]. When the
subject is evaluated in terms of yield, it can be seen that production
increased less than [14 and 15].

5. CONCLUSION

As a result, it has Dbeen determined that curly lettuce
cultivation can be used easily in closed circuit fish culture in both
systems. It was found that these systems used without establishing a
biological filter had not a negative effect on fish development and
fish health, the fish had a good performance in feed consumption and
additional crops could be obtained by plant growth. At the same time,
it is concluded that in the plants to be produced, attention should be
paid to the supply of quality seedlings and the weather conditions
should be compatible with the development conditions of the plant.
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OPTIMIZATION OF Arthrospira sp. (Spirulina) GROWTH: FROM LABORATORY
SCALE TO PILOT OUTDOOR CULTURE

ABSTRACT

In this study, the culture of Arthrospira sp. isolated from Camalti
saltern ecosystem was studied. Arthrospira sp. biomass productivity was
investigated through medium choice. Type MZ modified Zarrouk’s medium
was selected as it gave higher final dry weights and longer sustained
growth than Zarrouk’s culture media. Then, in order to reduce Spirulina
species production cost, modified Zarrouk’s medium was rationalized by
testing different compond. It was found that modified Zarrouk’s medium
could be diluted up to twice times without impacting the growth rates
in a 20-21 days batch cultivation. Higher dry weights were even observed
after 21 days of batch cultivation (1.26+3g/L for 50%- MZ in comparison
to 0.90+3 g/L for Zarrouk’s medium). Photosynthetically Photon Flux
Density (PPFD) from 1800 lux. to 2000 lux. At 2000 lux. light intensity,
photoinhibition was not observed and the specific growth rate was maximum
(0.13+#1/day) . Finally, a 21-day cultivation experiment was conducted in
a 2000mL culture erlenmayer flaks giving a maximum daily volume
productivity of 70+2mg/L/day. A techno-economic analysis according to
Turkish economicall terms gave production cost two to 20 times higher
for culture medium MZ (from 20 to 80€/kg) than for open ponds (from 6
to 12-15€/kg) depending on Spirulina productivity.

Keywords: Arthrospira, Biomass, Culture, Camalti Saltern, Izmir

1. INTRODUCTION
Camalti saltworks is the biggest coastal solar saltern located on
the Aegean coast of Turkey (Figure 1).

Figure 1. Camalti Saltworks
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Figure 2. Camalti saltern ponds

The saltern of Camalti is man-made systems for the extraction of
salt from seawater, by means of solar and wind evaporation. The Camalti
saltpans manufacture sodium chloride continuously throughout the year,
but others lie fallow during winters and produce salt only during the
summer seasons. Continuously operated saltworks maintain a salinity
gradient throughout their ponds during the entire year; they produce
salt uninterruptedly (although decreased amounts may be harvested in the
autumn and winter); and their crystallizers maintain a layer of salt
(the salt floor) above which the harvestable crop is deposited [1].
These installations are found in dry climates with low annual rainfall.
The saltworks of Camalti 1s also coastal aquatic ecosystem of great
ecological importance, as they are characterized by considerable habitat
heterogeneity [8]. It combines a spectrum of aquatic environmental types
along salinity gradient (seawater salinity - 300 ppt).

It is a multipond system that consists of 176-180 ponds covering
approximately 58-60km?. Seawater from the Aegean Sea flows into these
shallow ponds [9] (Figure 2). The strain Arthrospira sp. is an aquatic,
filamentous cyanobacterium which is often classified as a blue-green
microalga. The general name of its commercialized biomass is ‘Spirulina’
(the name used in this paper) which production makes this microorganism
to be the most cultivated in the whole world [6 and 12]. Spirulina
cultivation medium has a great impact on the productivity of biomass and

other compounds of advantage [4]. For example, nitrogen concentration
in the medium [7] (optimum at 2.5g/L) and also nitrogen source (urea
better than ammonium or nitrate) (Soletto, 2005) has a great effect on

Spirulina productivity. Furthermore a phosphate concentration of 250mg/L
in the form of K;HPOs was found to optimize biomass production.

2. RESEARCH SIGNIFICANCE

We can explain the research significance under three headings.
First; Common Saltworks Ecosystem. Second; The common salt production
system on salt fields. Camalti saltpans 1like the solar saltworks
manufacture sodium chloride continuously throughout the year, but others
lie fallow during winters and produce salt only during the summer
seasons. The solar evaporation of sea water to produce especially salt
and other components of sea water is not only a physical process but
there is also an organic contribution from the biological communities
with in the saltern ecosystem [2] (Figure 2).
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| 1. Sea Water 35-37 ppt |

| 2. Reservotion 40-50 ppt

| 3. Evaporation 50-80 ppt

| 4. Evaporation 80-150 ppt

I 5. Evaporation 160-250 ppt

| 6. Crystallizer |
Figure 2. Common salt system steps

Thirdly; In an aquatic ecosystem, related algae (seaweeds and
phytoplankton), small animals, and microscopic organisms naturally
develop a Dbiological system composed of planktonic and benthic
communities in the ponds of every solar saltworks. The plants, algae,
and Dbacteria with photosynthetic pigments wuse sunlight energy and
inorganic nutrients (e.g., sectional nitrogen and phosphate) to output
organic matter, but the total group of organisms consumes and oxidizes
these matters. As the wind and sun evaporate the brine, it flows through
a sequence of ponds of increasing salinity. In this discontinuous
salinity gradient, the salt concentration in each pond is approximately
constant over time. When the saturation is reached, at approximately 8-
9 times the salt content of the original sea water, crystallization
begins [9]. Therefore, multipond solar salterns have a range of
salinities, from seawater to saturation, that are model habitats for
studying biological communities in hypersaline environments
(Silinabacter sp, Hallobacillus sp, Arthrospira sp., Dunaliella sp,
Artemia sp, Chironomus sp, Phoenicopterus sp, Aphanius fasciatus,
various water birds, etc) [3] (Figure 3).

.

Figure 3. Some creatures of saltern habitat

3. EXPERIMENTAL METHODS

The samples for this study were collected in situ of Camalt:
saltworks and investigated as per conventional methods in laboratory.
The production monthly time from typical saltworks of season in Camalta
salterns is from April to November. The active salt production operation
in the saltworks 1is seasonal, the production period is from April to
November. The water samples were taken from the evaporators of the
saltworks, hydrographical factors such as studies samples were taken
with the help of a 38-40°C temperature, salinity, dissolved oxygen, pH,
and total mesh plankton net. All samples were preserved total 5% formalin
and the organisms were identified by solids, nutrients (nitrite, nitrate,
phosphate, ammonia using published papers and monographs) and primary
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productivity, were studied along with plankton communities. Water
temperature was recorded with a digital thermometer, salinity by using
a salinometer, and pH measurement with a pH meter. Standard methods of
seawater parameters at analysis were followed for the estimation of
other parameters. Samples for phytoplankton analysis were collected by
filtering 5 liter of water through a plankton net having a mesh size of
40pm.

3.1. Microorganism and Culture Medium

Arthrospira sp. (Camalti Saltworks Strain: CSWS) was isolated from
Camalti saltern ecosystem on reservoir water ponds (Figure 4). The
cyanobacterium Spirulina sp. strain CSWS used in the present study was
obtained from the Aquaculture Department of Plankton Laboratory, Ege
University of Fisheries Faculty. Modified versions of two media designed
for Spirulina growth were used in this study: Zarrouk’s Medium (ZM) [12]
and Modified Zarrouk’s Medium (MZ) (Table 1). The strain was maintained
(zZM) medium and
illumination wusing cool white
and twice daily shaking by hand.

in 500mL sterilized Erlenmeyer flasks containing 100mL
pH 9 with continuous
(2000 Lux)

(MzZ)at 28+£1 C,
fluorescent tubes

Figure 4. Spirulina sp. CSW strain and culture
Table 1. Zarrouk’s Medium (ZM) and Modified Zarrouk’s Medium (MZ)
Zarrouk Modified Zarrouk Modified
Chemicals Medium Zarrouk Medium Chemicals Medium Zarrouk Medium
(gr/Lt) (gr/Lt) (gr/Lt) (gr/Lt)
NaHCOs3 16.8 10 K,HPO4 0.5 1.0
NaCl 1.0 15 MgS0y4 = 7H,0 0.2 0.2
NaNO; 2.5 2.0 CaCl, 0.04 0.5
KNO3 1.0 FeSOq 7H2O 0.01 0.1
K,S04 1.0 0.5 EDTA-Na 0.08 0.1
Solution A5 1 mL - Solution B6 1 mL -
Solution A5: (g/L): H3BO3, 2.86; MnCl,.4H;0, 1.81; ZnSO4.7H20, 0.222; NazMoO4.2H0,
0.390; CuS0O,.5H,0, 0.079.
Solution B6: (mg/L): NH4VO3: 22.86; KCr(SO4),. 12 H;0: 192; NiSO4. 6H,0: 44.8;
Na,WO4. 2H,0: 17.94; TiOSO4. 8H,0: 61.1; CO(NO3),. 6H,O: 43.98.
3.2. Culture Conditions
Spirulina sp. CSWS was grown in a 2L (net volume 1.5 L) Erlenmeyer

glass flask at 28°+1°C with a 24h continuous illumination photoperiod.
The 2000 Lux illuminance was provided by daylight-type fluorescent lamps
(40W) . Aeration was carried out by filtered air with CO, through an
aquarium pomp (Eheim Universal 1250; 1200 L/H).
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3.3. Growth Data

The dry weight was measured after desiccation on pre-weighed
filters with a porosity of 0.45pum: 10mL of Spirulina cultures were
filtered and rinsed twice with the same volume of ultrapure water. The
prefilters were maintained at 80°C microwave oven. Optical density was
measured at 880nm (OD:880) in order to reduce the influence of the
pigments absorption (mainly chlorophylls and phycocyanin) with a
Spectrophotometer. Productivities and nutrient consumption rates were
calculated using the following formula, with t being the time and at
being the dry weight or the nutrient concentration: Rate of Atl-—-t2=At2-
Atl/t2-tl.

4. RESULTS
4.1. Physico-chemical Parameters

Table 1. Meteorological data (TMS, 2019) [11]

Y
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Rainfall 125.1(101.9|75.6 | 46.4 |30.9 | 9.8 1.8 2.6 |15.0 | 45.3 | 94.8 |141.1
Average (kg/m?)
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4.2 5.1 6.2 7.5 9.5 |11.3|12.1 |11.5|10.1| 7.3 5.3 4.1
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Figure 5. Some chemical, physical and biological data of earth ponds

4.2. Culture Media Comparison

Media conventionally wused 1n lab-scale experiments and by
Spirulina producers were compared in two culture medium, i.e., Zarrouk
medium [12] and modified ZM. Pre-cultures were done in each medium for
acclimation. Growth curves are shown in Figure 5.

174



4t International Science Symposium (September 04-06, 2019), mmg
Kiev-Ukraine (I552019), 5A8PB; pp:170-177.  wesszzzw

N

3 -

2 _
1,5
0,5 I
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Time (Days)

Optic Densitite 0OD:880
[~

Figure 5. 0OD880 of Spirulina sp. for two different media: Original
Zarrouk s Medium and modified Zarrouk’'s Medium

For 7 days, ZM and modified ZM showed similar growth curves. But
seven days later, the Spirulina sp., culture using MZ medium had a higher
density. This difference could be a consequence of the higher sodium
chloride concentrations in media comparison to modified ZM (less sodium
chloride in MZ). After 10 days, growth continued for modified ZM but not
for ZM. The higher N, P, S and NaCl content in modified ZM could explain
this more sustained growth. Modified ZM also showed a higher biomass
productivity (70+2mg/L/day from day 0 to day 21) than 2zZM
(50.3+#2mg/L/day) . Modified ZM was then selected for the cultivation
experiments.

4.3. Influence of the Initial Biomass Concentration on
Spirulina Growth Using Modified Zarrouk’s Medium
The influence of the initial biomass concentration was tested with
modified ZM (no replicate). As shown in Figure 6, there is no significant
difference in the final 0OD880 for all experiments. All growth curves
reached their stationary phase after 21 days with similar OD880. This
was possibly due to higher growth rates measured for culture experiment
started at lower initial concentration as this could imply more light
availability per cell leading to higher growth rates. In a similar study
it was found that higher initial biomass concentrations led to lower
growth rates due to the shadowing effect [4 and 5].

OD 880 nm

o <
o

04
0,2

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Figure 6. 0OD880 measurements of Spirulina for four different
preliminary dry weights in modified Zarrouk’s Medium: 0.70g/L and
Zarrouk’s Medium 0.5g/L
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5. CONCLUSION

In this study, Cost optimization of modified Zarrouk’s medium
compound was tested. Modified Zarrouk's medium have better growth than
the Zarrouk’'s media. Zarrouk medium tested but it contains higher amounts
of various chemicals leading to significant increased costs. The nitrogen
content of modified ZM can theoretically lead to a maximal biomass
concentration of 4-4.5g/L for Spirulina sp. (if nitrogen was the only
limiting element) [4 and 12]. This would be chloride, sodium nitrate,
potassium nitrate, phosphorus, sulfur, and calcium, respectively.
Therefore, dilution of modified ZM was investigated in order to reduce
the cost of the cultivation. Arthrospira CSWS strain cultivation can be
advanced though three criteria: productivity, quality, and cost.
Spirulina CSWS biomass productivity can be significantly improved by
using the special medium. Finally, in this study, while isolating to
Spirulina sp. the most appropriate nutrient medium for Spirulina sp. was
also determined by tested medium for culture. Actually, in this study,
modified ZM was found to provide higher biomass productivity than the
Zarrouk media tested.
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SAFETY MANAGEMENT AND FOOD IN AQUACULTURE INDUSTRY

ABSTRACT
In Turkey, aquaculture production is made under cultivate
condition by professionals. Cultured fish species are grown in

freshwater, brackish and sea water, and aquarium areas. Recently, it has
been working on some different aquatic species for growing such as
cephalopods culture such as octopus and squids, bivalve culture such as
mussels, blue crab, lobster, and shrimp culture, and molluscs for example
sea cucumber or leech. Aquatic plant culture such as algae and seaweed
is improving. Recently, aqua phonic culture and applications are
increasing. During the cultured process, it can be need some safety
applications, and comply with health conditions and hygiene. In the
study, it can be work on safety culture technics and applications, and
also quality standards-accreditations on management system, information
security, “El1l Meri” health environment surveillance requirements,
occupational health and safety, environmental waste management system.
It could be give some information on safety food standard and global
gap, international agriculture standards and British retailing
standards.
Keywords Aquaculture, Safety, Health, Product, Food

1. INTRODUCTION

Generally aquatic farm with aquatic plants and animals (fish,
molluscs, bivalves, crustaceans and aquatic plants) in the environment
is called aquaculture. Agquaculture systems and productions are rapidly
increasing demand for aquaculture. It is one of the main sector within
the agricultural area in terms of food necessity, healthy nutrition,
against reducing hunting pressure on natural fish stocks, contributing
to rural development. In addition, sector of aquaculture is providing
employment and foreign exchange input, and carrying the aims of fishery
of water resources [1, 2, 3, 4, and 5]. Today, fish is cheap protein and
energy source which the body contains 17-20% valuable protein. For this
reason, the importance of aquaculture production in sea, brackish water,
inland and inland waters are increasing. Thus, the account of worldwide
aquaculture is almost 40% of total fishery production. According to TUIK
data in 2015, the total aquaculture production for 2015 is almost 672,000
tons and approximately 240,300 tons of this is obtained from aquaculture
[1, 4, 5, and 6]. In addition, fish production in aquaculture 1is
gradually improve with the development of net cages, production in soil
ponds and concrete ponds, mooring systems in open sea and freshwater
area, barge platforms, automatic feeding systems, improvement of
logistics, automatic protection and environmental monitoring and
tracking systems, artificial intelligence, and hatcheries. Thus, Turkey
is the main important supplier of cultured fish export to EU and other
countries such as sea bream, sea bass, rainbow trout and bluefin tuna.
Moreover, it could be research on culture and production technics of
cephalopods, bivalves, crustacean, mollusc, and aquarium species,
besides different fish culture. And also agquatic plants and aqua phonic
systems are recently using with fish culture [1, 3, 4, 5, and 7]. Hence,
during the production or processing period, safety management, safety
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culture and awareness, and culture of safe fish and fish products such
as mullet or carp caviar are priority studying area [5, 8, and 9].
Therefore, some of the international standards in Turkey Dbecause of
seafood export, are remarkably significant substances in the last two
decade as; International Organization for Standardization IS0,
Occupational Health and Safety, Global GAP, British Retailing Systems
etc.

2. RESEARCH SIGNIFICANCE

It is dimportant to safety food and 1labelling standards for
import/export products in aquaculture industry, Turkey. Because, the
only one agricultural product, cultured fish species and seafood, have
been export regularly and gradually increase from Turkey to European
Union, and USA, and other developed countries. Thus, it can be an
important to comply with newly introduced and progressive developing
culture standards.

3. EXPERIMENTAL METHODS

In the study, it could be give some information and knowledge on
safety food system and labelling in Aquaculture and some authorities and
security culture standards such as ISO 9000, and 14000, and 18000,
Occupational health and Safety (OHS) and El-Meri observations of working
environment, and also Global Gap, and British retailing standards. In
addition, the study provides information and classified about the rules
and standards to be made and complied with in aquaculture, hatchery, and
other fish production facilities and possible risks.

4. RESULTS

Safety production activities and ©practices 1in aqgquaculture
facilities are primarily seen in export-oriented aquaculture facilities.
These species are sea bream and sea bass production farms especially in
marine fish and tuna fish fattened farms which have gained importance
in recent years. Inland waters and fresh waters are the trout farms that
produce the highest amount of water in dams, lakes, ponds and spring
waters. In addition, salmon fish production is relatively low in the
Black Sea [5]. From this point of view, safety production activities in
fish farms emerge as a priority. Production models, feeding systems,
environmental factors, fish diseases and control, post-production
packaging transport and export system are important issues starting from
the installation stage in fish farms and hatchery production facilities
(1, 3, 5, and 10].

Project Designing and site selection;

e Priority criteria for site selection should not be close to the
primary and secondary settlements of the production area, tourism,
cottage and military facilities

e There should be no sources of pollution close to the selected
location, and there should be no discharge streams from the river
bed

e Water sources are suitable and single-entry and waste water should
not be mixed into the pool entrances

e The current should be within the appropriate limits and the
pollution factors should be sufficient to remove the region

e There should be no risk of environmental microbiological
contamination to areas where facilities such as hatcheries are
located

e Areas where contamination risk is minimized should be selected in
the production of soil pools or dams and ponds. Water inlets should

179



4" International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (ISS2019), 5A9PB; pp:178-182.

be sieved. Soil ponds should be disinfected before and after
production
Physicochemical parameters;

Temperature

Oxygen

Salinity

pH level

Flow rate

Lighting

Nitrite and Nitrate levels

Production modeling and filtration;

Brood eggs from broodstock

PrelLarval-Post larval growth

Surveying

Puppy feeding

Fingerlink fish

Portion fish

Broodstock fish care

Algae culture unit

Artemia Rotifer unit

Mechanisation unit

Filtration unit.

Feeding and automation systems;

Feed raw materials, additives and commercial fish feeds should not
contain disease, microbiological, parasitic, pesticide, chemical
contaminants, residues, residues and mycotoxins and should be
checked regularly

Fish feeds should comply with the codex application guidelines of
good feeds Feed and fresh stocks should be used before shelf life
expires

Produced feeds and other substances should be labeled correctly
and information such as production date, ©place, content,
expiration should be given [10].

Disease factors

Use of fish stocks that do not contain specific pathogens as
rootstocks in production (aquatic animal disease control guide
Healthy eggs and larvae should be obtained

Antibiotics and disinfectants used should not leave residues [5
and 11].

Environmental factors and pollution

Water supply sources (marine, artesian, spring water, dams, lakes,
ponds, rivers)

Heavy metal problem, iron, bromide, arsenic, etc. (deformities,
internal organ and structural disorders)

Pollution factors (environmental waste, garbage, factory waste

textile, paint, food processing factories -cheese and milk
processing factories, fruit juice factories- wood industry,
leather processing and industrial plants) (disease, deformity,
residue) [11].

Logistics systems and facilities;

Work areas, workshops, shelter, packaging, loading and unloading
areas
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Materials and equipment used, net and reinforcement materials
(buoyancy, dipper)

Wastes from machine parts used in the repair of materials and
equipment, chemicals (protective chemicals used in networks) [11].
Transport and export

Labeling should be on the manufactured products. The type,
production place, date of production, conditions of production
(such as concrete soil pool, net cage), last consumption date,
content information should be given here.

Management systems in safe production;

ISO 9001 quality management

ISO 14001 environmental management

ISO 18001 OHS (45001 conversion)

Occupational Health and Safety Law No.6331

El Meri Observation of working environment

ISO 27001 Information security

ISO 22000 Food safety management system

Global GAP (global agricultural standard ---) use their own work
in certification

ASC (Aquaculture Stewardship Council) sgs
BRC British retailers' association [4, 5, 8, 11, and 12].

5. CONCLUSION
In this study, the concepts which are important in the production

of safe fish and aquaculture in fish farms and hatchery systems which
are main export products 1in aquaculture in our country Turkey are
emphasized. In addition to this, information about production procedures
required for sales abroad, and international standards and structures
of these standards are given.
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METALS LEVELS IN EDIBLE FISH SPECIES OF THE BLACK SEA: EVALUATION OF
POTENTIAL HEALTH RISKS TO CONSUMERS

ABSTRACT

The aim of this study to conduct a health risk assessment of six
heavy metals attributed to consumption of Diplodus puntazzo (Walbaum,
1792) and Diplodus annularis (Linnaeus, 1758) available for consumers.
Results of the present study showed that Fe and Zn were the most
abundant among edible tissues of these species followed by Cu. The
order of accumulation in both D. puntazzo and D. annularis 1is
Fe>Zn>Cu>Pb>Hg>Cd. The levels of Cd, Hg, Pb, Cu, Zn and Fe in D.
puntazzo were 0.018+0.002, 0.035%£0.005, 0.09+0.008, 0.28+0.04, 8.5+1.5
and 14.5%2.8 mg kgl wet wt., respectively. However, the levels of Cd,
Hg, Pb, Cu, Zn and Fe in D. annularis were 0.015+x0.0015, 0.028x0.003,
0.12+0.03, 0.17+£0.035, 10.2£2.2 and 19.34#4.2 mg kgt wet wt.,
respectively. The values of heavy metals in muscles of fish in this
study were below the permissible limits. Moreover, the probable health
risks of these six metals to people via consumption of these fish were
assessed by estimating daily intake and target heath quotient. Risk
values for the measured six metals do not pose unacceptable risks at
mean ingestion rate for edible tissues. It can be concluded that Hg,
Cd, Pb, Cu, Zn and Fe in edible parts of sharp-snout seabream and
annular seabream have no health problems for consumers.

Keywords: Diplodus puntazzo, Diplodus annularis, Black Sea,

Daily Intake, Target Hazard Quotient

1. INTRODUCTION

The importance of heavy metals in seafood has been intensively
investigated during few decades. Fish is one of the most important
protein sources in the Black Sea coasts, 1its contamination with heavy
metal can Dbe risky to public health. The raised urbanisation,
industrial development and ©population increment contributed to
pollution growth in the Black Sea. The different kinds of contaminants
at the Black Sea coasts have affect the marine ecosystem (Bat et al.,
2018) . Because of their persistence and bio accumulative nature, the
discharge of contaminants especially heavy metals into the coastal
environment can degrade the biodiversity of marine ecosystems. Heavy
metals have the tendency to accumulate in fish, which 1in turn may
include 1into the human metabolism wvia consumption causing toxic
effects. In the Black Sea a lot of studies have been done on heavy
metal levels in fishes (see reviews Bat, 2014: Bat, 2017a, b: Bat and
Arici, 2018). Moreover, heavy metals contamination in fish has become
a significant issue worldwide concern, not only because of the hazard
to fish, but also due to the health threats via fish consumption. In
recent reviews, Bat (2017a) and Bat (2017b) point out that there is no
possible health risk below the current consumption rate of consumers,
but such studies are essential. Therefore, this study was undertaken
to determine the concentrations of heavy metals in commercially
important fish species and health risks to people. Two species of
pelagic fish available in Sinop coasts of the Black Sea were collected
directly from professional fishermen in fishing season of 2015-2016.
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These species were Diplodus puntazzo (Walbaum, 1792) and Diplodus
annularis (Linnaeus, 1758).

2. RESEARCH SIGNIFICANCE

Fishes are good Dbio-indicator species for the long-term
monitoring of metal accumulation in the marine ecosystem. Since fish
constitute a considerable part of people diet, it is not astonishing
that the quality and safety aspects of fish are of exclusive interest.
Over the past few decades, the heavy metal amounts in several fish
species have been broadly studied in various places in the world. The
consumption is the major course of human exposure to heavy metals. The
targets of the present study were to determine Cd, Hg, Pb, Cu, Zn and
Fe in edible parts of sharp-snout seabream and annular seabream in
Sinop coasts of the Black Sea, and to assess their potential risks to
people health.

3. EXPERIMENTAL METHODS

D. puntazzo and D. annularis were taken from fishermen in
fishing season of 2016-2017 from Sinop coasts (Figure 1). The edible
tissues were removed with plastic knives, homogenised and weighed. The
samples of fish muscles were taken for the heavy metal analysis. Metal
levels in the samples were measured by an inductively coupled plasma
mass spectrometry (ICP-MS). Precision and accuracy of the method were
controlled by analysing at least three replicates of the reference
material TORT-3 lobster hepatopancreas.

Black Sea N

TURKEY

Figure 1. Sémpling érea

3.1. Health - Risk Assessment of Fish Consumption
The daily intakes of six metals from the consumption of edible
tissues of D. puntazzo and D. annularis were also estimated for

adults, and target hazard quotient (THQ) 1in fish samples were
calculated to determine the health risks due to the consumption of
contaminated fish. The EDI of metals was calculated wusing the
following equation (Bat et al., 2019a):
EDI = “metalx™ (1)
where: C petar 1s the concentration of metals in fish; W

represents the daily mean consumption of fish for adults; BW is the
body weight of 70kg for adults.

The health risks from consumptions of these fish species by
people were assessed based on the target hazard quotient (THQ). The
method of estimating risk using THQ was provided in the US Environment
Protection Agency region risk based concentration table and it is

described by the following equation:
__ EFXEDxFIXMC

THQ = RfD x BW x AT (2)
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where, THQ refers to target hazard quotient; EF is the exposure
frequency (365 days/year); ED is the exposure duration (70 years in
adults); FI 1is the mean ingestion rate, 27.4 g/person/day in Sinop
(Bat, 2017a); MC is the metal concentration in fish muscles (g/kg, on
wet wt.); RfD is the oral reference dose for Fe, Zn, Cu, Cd and Hg
0.7, 0.3, 0.04, 0.001 and 0.0003mg/kg/day, respectively. RfD of Pb is
not available on the U.S. Department of Health and Human Services
Public Health Service (U.S. EPA, 2018). However, the RfD value for Pb
in this study was used as 0.0035mg/kg/day (Bat et al., 2019b); BW is
the average body weight (70kg); and AT is the averaging time (equal to
EFxED) . The total THQ (TTHQ) of metals for individual species is the
sum of the following equation:

TTHQsp. = THQpe + THQzy + THQcy + THQpy, + THQug + THQcq (3)

THQ value is above 1 means that THQ is higher than the RfD, and
thus toxic effects may occur.

3.2. Statistical Analysis
All samples were collected and analysed in three replicates. The
mean results were used to represent the data. Minitab 17 for Windows

was used to test one-way (ANOVA) to compare the heavy metals
concentrations between different species in edible tissues
(significant wvalues, P<0.05). Other calculations were performed by

Microsoft Excel 2010.

4. RESULTS

The recovery of the heavy metals ranged from 96% to 102%.
Precision expressed as relative standard deviation was lower than 6%
for all the measured metals. This shows that the results are reliable.
Concentrations of heavy metals in muscles of D. puntazzo and D.
annularis from Sinop coasts of the Black Sea are shown in Figures 2.
No statistically significant differences were found between the toxic
metal (Hg, Cd and Pb) values detected in the muscles of the fish
(p>0.05). However, Cu was found high in D. puntazzo, Zn and Fe were
high in D. Annularis (p<0.05). The order of accumulation in both
sharp-snout seabream and annular seabream sharp-snout seabream and
annular seabream is Fe>Zn>Cu>Pb>Hg>Cd. The levels of Cd, Hg, Pb, Cu,
Zn and Fe in D. puntazzo were 0.018%£0.002, 0.035+0.005, 0.09+0.008,
0.2840.04, 8.5%f1.5 and 14.5+2.8mg kg! wet wt., respectively. However,
the levels of Cd, Hg, Pb, Cu, Zn and Fe 1in D. annularis were
0.015+£0.0015, 0.028+0.003, 0.12+0.03, 0.17+£0.035, 10.2+£2.2 and
19.344.2 mg kg™' wet wt., respectively.

ODiplodus puntazze @ Diplodus annularis

Cc 25 1

mg kg wet wt.

Cd Hg Pb Zn Fe
Figure 2. The concentrations of heavy metals (mg kg™! wet wt.) in
muscles of D. puntazzo and D. annularis from Sinop coasts of the Black
Sea. a, b, ¢, d, e, £, g and h=The same letters beside the vertical
bars indicate the values are not significantly different (p>0.05)
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The EDI of metals for adults in Sinop coasts of the Black Sea
via consumptions of fish are presented in Table 1.

Table 1. EDIs of metals via consumptions of fish muscles in Sinop
coasts of the Black Sea
Estimated Daily Intakes (pg/kg/day
Ccd Hg Pb Cu Zn Fe
D. puntazzo 0.0071 | 0.0137 | 0.0352 | 0.1096 | 3.3271 | 5.6757
D. annularis | 0.0059 | 0.0109 | 0.0469 | 0.0665 | 3.9926 | 7.5428

Species

Table 2 shows the health risks from consumptions of fish by
people from Sinop coasts of the Black Sea by calculating THQs and
TTHQs.

Table 2. THQs and TTHQs for heavy metals by consumptions of D.
puntazzo and D. annularis muscles from Sinop coasts of the Black Sea
THQs
Cd Hg Pb Cu Zn Fe
D. puntazzo 0.00704 | 0.04566 | 0.01006 | 0.00274 | 0.01109 | 0.00812 | 0.08472
D. annularis | 0.00587 | 0.03653 | 0.01342 | 0.00166 | 0.01331 | 0.01077 | 0.08157

Species TTHQ

THQs and TTHQs were below 1, indicate exposure levels lower than
the reference dose and absence of risk for people health.

5. DISCUSSION

The values of Cd, Hg and Pb in muscles of fish in this study
were Dbelow the maximum limits set by Commission Regulation (EC) No
1881/2006. There are no maximum limits for essential metals in
Commission Regulation (2006) and Turkish Food Codex (2008). Cu and Zn
did not exceed the maximum limits set Dby other international
regulations (MAFF, 1995). Detected mean heavy metal amounts in edible
tissues of D. puntazzo and D. annularis in decreasing order were:
Fe>Zn>Cu>Pb>Hg>Cd. Heavy metal levels 1in the analysed these fish
species were lower than the acceptable limits. The results obtained in
the present study were compared with the few available data. Heavy
metal accumulation studies with Diplodus spp. have been rarely
encountered (see review Bat and Arici, 2018). Cd is well known to be a
very toxic non-essential heavy metal and has no essential role in
biological process in biota. Pb is also a non-essential metal and a
toxic element which can affect fish in high levels lead to a decrease
in survival, growth rates, development and metabolism and to the
increased mucus formation (Soliman and Nasr, 2015). Data of this study
for Cd and Pb levels are quite lower than those in reported literature
where values in the range of 0.16-4 and 1.4-6.99mg/kg wet wt.,
respectively were recorded for D. annularis from the Aegean Sea (Uysal

et al., 1989: Kuguksezgin et al., 2000). Cu and Fe are essential
metals and play important role for biota. Cu levels in the present
data are also lower than those in D. annularis muscles (1.27mg/kg wet
wt.) from the Aegean Sea (Uysal et al., 1989). Fe concentrations in

the present data were generally in similar ranges with the literature,
where it has been reported as 13.52mg/kg wet wt. for D. annularis
muscles from the Aegean Sea (Uysal et al., 1989.

EDI values for D. puntazzo and D. annularis muscles were below
the recommended values (FAO/WHO, 1989 and 2011; U.S. EPA, 2000 and
2005; U.S. Department of Health and Human Services Public Health
Service, 2007), indicating that health risk associated with the intake
of studied heavy metals through the consumption of examined fish
samples was absent. The HQ values of these heavy metals were all less
than 1.
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THQ values for Fe, Zn, Cu, Pb, Hg and Cd for consumers are not
likely to cause any hazard effects during lifetime in any population.
People health risk assessment, thus, showed that the heavy metal
exposure through consumption of sharp-snout seabream and annular
seabream from Sinop coasts of the Black Sea are safe.

6. CONCLUSION

EDI wvalues for adults consuming D. puntazzo and D. annularis
were lower than published RfD wvalues. As all THQ and TTHQ values were
lower than 1, it could Dbe concluded that the consumption of D.
puntazzo and D. annularis caught in Sinop costs of the Black Sea, did
not pose any risk for the health of adult people as Cd, Hg, Pb, Cu, Zn
and Fe concentrations were concerned. A major task in evaluating
related hazards to people health from potentially damaging heavy
metals in fish is the data of the dietary intake of such contaminants
which must remain within determined safety allowances. Therefore, the
continuity of this kind of monitoring studies is extremely essential.
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HEALTH AND SAFETY IN LARGE SCALE FISHING BOATS

ABSTRACT

Marine fishing boats in Turkey consist of two parts; one of them
is small scale fisheries, 12m length, other 1is industrial fishing
vehicles called trawl and purse seine. Fishing activity is difficult
working area. Unsafety behaviors and positions arise many dangerous
and risky events. These situations lead to accidents and disease. For
sustainable fisheries, workers should be under safety and health
umbrella. According to Turkish statistics in 2018, 1569 large scale
fishing boat are being and 30878 employees are work in fishing area.
In the study, the survey was conducted face-to-face with a total of
356 fishermen at 105 boats. The questions of survey consist of:
Occupational health and safety education, occupational accidents,
occupational disease factors, and disease controls, awareness of
hazards and risks 1in workplace. Data are obtained simple randomly
sampling method. Hence, according to 6331 act in Turkey, it could be
determined whether safety materials, and machines in fishing boat, and
using personal protective equipment

Keywords: Fishing Boat, Health, Safety, Occupation

1. INTRODUCTION

Fishing is a wvital activity not only providing animal protein
but also reducing human being hunger and poverty in the world.
Fisheries who are working on board fishing vessels are put at
environmental risks from the nature elements such as rolling and
pitching of vessel, heavy weather conditions, humidity, sea water and
extreme climate conditions [1, 2, 3, and 4]. Countries reports and
international organizations such as ILO and FAO show that fishing is
probably one of the most dangerous jobs in the world. The
International Labor Organization (ILO) and Food and Agriculture
Organization (FAO) estimate that 7% of all worker fatalities worldwide
occur 1in the fishing industry 1[4, 5, 6, 7, and 8]. Turkey as a
peninsula, due to surrounded by four seas named Black, Mediterranean,
Aegean and Marmara with a coastline over 8000km (approximately 5.000
sea miles) 1in length, fishing activity and industry are also important
for Turkey. Fishing is necessary, but also in term of sustainable
fishing, health and safety, social protection and insurance and
security are necessary for fisheries in Turkish fishing industry [2,
3, 5, 8, 9, and 10]. Last statistics data’s of TUIK (2018), and
various researchers from Turkey, indicated that are 13783 fishing
vessels as small scale below 12m and 1569 fishing vessels as large
scale 12m and over in length for sea catching. There are totally 15352
fishing vessel for sea water catching. Besides, there are 2656 fishing
vessel for inland water catching. According to the statistical
information available in Turkey, totally of 30878 people are employed
in the fishing vessels. 40% of the total employees are working on
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industrial fishing vessels in this study area [2, 3, 5, 8, and 10].
Research was carried out among fishermen on industrial fishing vessels
12m and over. In fact, occupational diseases, injuries and mortality
are existing among fisheries who are working on industrial fishing
vessels 12m and over in fishing industry. The research revealed that
employees are not aware of health and safety and facing various safety
risks.

2. RESEARCH SIGNIFICANCE

In the study, it will Dbe determined occupational diseases,
injuries and mortality of fishery workers in fishing vessels 12m and
over. The limited research 1is available in Turkey about fisheries
health and safety. This research will be reference study about health
and safety of fisheries for designated sea areas.

3. EXPERIMENTAL METHODS

Industrial fishing vessels start to visit between April 2018 and
September 2019 in fishing ports in West Black Sea and Sea of Marmara.
The questionnaire survey 1is a very well-known and widely-used research
technique for quickly and efficiently gathering and analyzing data
from a population under this kind of study. A questionnaire prepared
for getting information’s about accidents, risks, awareness for health
and safety, social security etc. among fishermen who are working
industrial fishing vessels. Study carried out face to face interview
with fishermen. Demographic, socio-economic, maritime working
conditions and health surveys and variables were included 1in this
study. Face to face interviews carried out with fishermen by simple
random sampling method in study area. The data obtained from the
questionnaire were classified and analyzed with licensed SPSS 25
(Statistical Package for Social Sciences) software.

4. RESULTS

According to the statistical information available in Turkey,
totally of 30 878 people are employed in the fishing vessels. 40% of
the total employees are working on industrial fishing vessels in this
study area (Figure 1).

S e G

Figure 1. Survey Area of larga scale fishing boat in Istanbul
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All seafarer nationalities who are working flying Turkish Flag
were Turkish citizen. The ages of seafarer between 36 and 55 were
58.4% which 1is over half of all seafarer population on this study.
Ratios were 76.8% married, 88.8% of smoking and or alcohol habits,
84.8% of all fishermen educated in primary basic school. 98.4% of all
fishermen did not receive any vocational or site training. 94.4% of
all fishermen had an occupational disease which are not designated by
hospital. 56.8% percent of seafarer did not any coverage for social
protection and security.

4.1. Results of Survey Data

e 098.4 percent of fishermen indicate that health and safety policy
is not existing on board commercial vessels although mandatory
regulations are in force.

e 77.6 percent of fishermen do not know how to conduct risk
awareness, identification, assessment and control on board
fishing vessels (Figure 2).

e 100 percent of fishermen agree on importance of HSE on board
fishing vessels.

e 88 percent of fishermen are also agreeing that working
atmosphere at work place is very dangerous Jjob.

Awareness to HSE?

1,00 =2,00 =3,00

Figure 2. Awareness to HSE (Health and Safety Environment)

5. CONCLUSION

“Health, Safety and Environment” in commercial fish catching
industry in which carry out activities by large scale fishing vessels
must have a HSE policy and follow rules, regulation, procedure and
recommendation which are in force [5, 7, 10, 11, and 12]. Fishermen
who are working on fishing vessels should be awareness of permit to
work, risk assessments, risk control, risk identifications. Some key
finding come out during this survey that 65 percent of fishermen in
round number were injured and fatalities while working on board
fishing vessels which are not reported [3, 11, 13, 14, 15, and 16].
Occupational health problem and injuries met during survey due to not
implementing HSE measures.

6. RECOMMENDATIONS
From survey those following recommendations are given decision
makers and fishing industry.

e Fishing industry and owner of the fishing vessels should follow
and implement HSE legislation which is in force.

e Permit to work system should be established as soon as possible.
e Training needs of fishermen should be designated as required.
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Occupational injury and fatality reporting system should be
developed.
A special medical agency should be establishing for fishermen
and seafarer to follow occupational diseases.
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FARKLI FORMULASYONDA TATLI MAKARNA URETIMI VE BAZI KARAKTERISTIK
OZELLIKLERIN BELIRLENMESI

oz

Bu calismada, farkli formiilasyonlarda iretilen tatli makarnalarda
bazi tekstir, fiziksel, kimyasal ve duyusal
6zellikleri belirlenmistir. Kakaolu makarnalarda su absorpsiyonu,

kabarma orani, renk L degeri, kiil degerleri dier makarnalara gdre
yiksek sonug¢lar bulunmustur. Hacim artisi ve duyusal analiz sonucunda
Ornekler arasinda fark bulunmamistir. Tekstlir 0zellidi ac¢isindan
kakaolu ve tahin ilaveli makarnalarda yapiskanlik, yayilma ve
¢ignebilirlik o6zeliklerinde, kakolu makarnalarda ise sadece sertlik ve
sakizimsilik deferlerinde diger uygulama makarnalara gdre daha yiiksek
degerler elde edilmistir. Duyusal analizde panalistler
tarafindan hindistan cevizli makarna tekstir yapisi disinda diger
6zellikler yakin bir dederlendirme vyapilmis ve elde edilen sonug¢lar
ortalama deJerlerin lzerinde kalmistair.
Anahtar Kelimeler: Makarna, Tekstiir, Hindistan Cevizi,
Kakao, Ceviz

PRODUCTION OF SWEET PASTA IN DIFFERENT FORMATION AND DETERMINATION OF
SOME CHARACTERISTIC PROPERTIES

ABSTRACT

In this study, some textures, physical, chemical and sensory
properties of sweet pastas produced in different formulations were
determined. Water absorption, swelling rate, color L wvalue, ash wvalues
of cocoa pasta were higher than other pasta. No difference was found
between the samples as a result of volume increase and sensory analysis.
In terms of texture properties, higher wvalues were obtained in the
stickiness, spread and chewability properties of cocoa and tahini added
pasta and in hardness and guminess values of cocoa pasta compared to
other application pasta. In sensory analysis, other features except for
coconut pasta texture texture were made close by the panalists and the
results were above the average values.

Keywords: Pasta, Texture, Coconut, Cocoa, Walnut
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1. GIRiS (INTRODUCTION)

M.0O. 1700 yillarinda Cin'de kullanildidi tahmin edilen makarnanin
1292 yilinda Marco Polo tarafindan, buglin makarnanin anavatani sayilan
italya'ya getirildigi sanilmaktadir. Italya da hizla gelisen makarna
dretimi kisa zamanda dider Avrupa Ulkelerine yayilmistir. A.B.D'ye gog¢
eden Italyanlar (1789), beraberinde makarnayi da gotiirmiisler, bdylece
A.B.D’de makarna ile tanismistir [1, 2 ve 3].

Gida Kodeksinde makarna; Triticum durum buddayindan Uretilen
irmige su katilip teknidine wuygun yogrularak hazirlanan hamurun
sekillendirilip kurutulmasiyla elde edilen bir {riin olup; sade, tam
bugday, cesnili, zenginlestirilmis ve gli¢clendirilmis olarak
adlandirilmaktadir [4]. Aynl zamanda un yumurta ve su karisimindan elde
edilebilen makarnalar kuru ve taze olmak Uzere ikiye ayrilmaktadir.
Makarna cesitleri; sade makarna, tam budday makarnasi, c¢esnili makarna,
glig¢lendirilmis makarna ve Triticum durum budday irmidinden teknigine
uygun olarak Uretilen makarna hamuruna, tiamin, riboflavin, niasin,
folik asit, demir karisimi ve/veya vitamin D ve/veya kalsiyum katilarak
sekillendirilip, kurutulmasiyla elde edilen zenginlestirilmis makarna
bulunmaktadir [5].

Makarna, disik yagd, sodyum ve kolestrol deferlerine sahip oldugu
ve vyapisinda bulunan kompleks karbonhidratlarin hizli bir sekilde
parcalanip enerjiye dénltismesi nedeniyle 6nemli bir enerji kaynadidir[6].
Ayrica Makarna disiik glisemik indeksine sahip oldudu ic¢in kan sekerinin
yikselmesine neden olmamaktadir [7].

Makarna pisirilirken Dbesin kaybinin az olmasi, enerji verici
olmasi ve kolay hazirlanabilen bir besin olmasi, annelerin cocuklarinin
beslenmesi ic¢in makarnayl secgmesine sebep olmaktadir.

Makarna c¢ocuklarin ginlik enerji ihtiyacinin karsilanmasi ic¢in
uygun bir karbonhidrattir. Cocuk yastaki bireylerin giin ig¢inde ihtivyac
olan enerjiyi diisiinecek olursak makarna ¢ocuklar i¢in tatli makarna glizel
bir lezzet olacak ve kaybolan enerjiyi cocuklara geri verecektir [8].
Cocukta enerji alimi, normal biiylime ve gelismeyi saglayacak diizeyde
tiketime esit olmalidir. Bu dengenin kurulmasi cocudun fiziksel ve ruhsal
sagligi acgisindan c¢ok Onemlidir. Yeterli ve dengeli enerji alan
cocuklarda adirlik ve boy uygun seviyelerde ilerlemektedir. Okul cagdi
cocugunun beslenmesinde karbonhidrat alimi arttirilmalidir[18].

Yakin zamanda makarna iizerinde zenginlestirme {izerine calismalar
yogunlasmis, One c¢ikan bazi calismalar; SoJan tozunun makarnada isleme
etkisi incelenmis [9], beyaz fasulye, nohut ve sari mercimek ile
zenginlestirilmis makarna Urinlerinin bazi &zellikleri deJerlendirilmis
[10], aci bakla ve bezelye unlarinin protein kalitesinin isleme etkisini
incelenmis[11], yiksek aleuronca zengin bir un makarna {dretiminde
kullanilmis ve makarna kalitesine etkisi arastirilmistir [12].

2. CALISMANIN ONEMI (RESEARCH SIGNIFICANCE)

Cocuklarin seker, tatli, pasta, c¢ikolata gibi yiyeceklere olan
ilgilerinden yola ¢ikarak, onlarin hem sevecedi hem de glinlik enerji
ihtiyacini karsilayabilecek, ilgilerini c¢ekecek bir makarna c¢esidini
gelistirmektir.

Cocuklar sekerleme, c¢ikolata gibi kolay kolay vazgecemedigi bu
iriinleri sik tiiketimi sonucu dis sadliginda sikinti ve obezite potensiyel
olma durumu ile karsi karsiya kalma durumlari artmaktadir. Tatli makarna
irtnd ile bdyle bir sorunu da sinirlandiracaktir. Ayrica lretilen tatl:
makarnanin; fiziksel, tekstiir ve duyusal 6zelliklerinin saptanmasi ile
makarnaya farkli bir boyut katarak, tatli makarnanin makarnacilik
sektoriine kazandirilmasi ile bu sektdrde mevcut piyasa hareketliligi
olumlu yénde etkileyecektir.

194



4" International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (IS8S52019), 1A21PB; pp:193-199.

3. DENEYSEL CALISMA (EXPERIMENTAL STUDY)

Materyal: Tatli makarna tiretiminde un, yumurta, pudra sekeri,
kakao, tahin, hindistan cevizi ve ceviz kullanilmistir. Kullanilan
Triticum durum irmigi 125-400u grantlasyon irilidginde olup
Pastavilla Isletmesinden (Bornova/Izmir) temin edilmistir.
Yumurta, tahin, pudra sekeri, tarcin, kakao, hindistan cevizi ve
ceviz ic¢i yerel marketlerden temin edilmistir.

Metod: Arastirmada Tablo 1'de gbsterilen dort farkli
formiilasyonlar (kakao, tahin, hindistan cevizi ve ceviz ic¢i)
kullanilmis ve Uretim iki tekerriirli olarak ylirttilmistir.

Tablo 1. Farkli tatli makarna formiilasyolari
(Table 1. Different sweet pasta formulations)

Bileseneler Kakaolu Tatli | Tahinli Tatla H}nd}stan Cevizli Tatla
Cevizli Tatlai
( Makarna Makarna Makarna
Makarna
Irmik 58.16 58.16 58.16 58.16
Pudra Sekeri 14.54 14.54 14.54 14.54
Yumurta 21.81 21.81 21.81 21.81
Tarcin 0.04 0.04 0.04 0.04
Kakao 5.45 - - -
Tahin - 5.45 - -
Hindistan Ceviz - - 5.45 -
Ceviz ici - - - 5.45

Tatli makarna hamurlarinin hazirlanmasinda; malzemeler yoJurucunun

(KithcenAid, Belg¢ika) distik devirde 2 dakika karismasi saglanmis,
ardindan ylksek devirde sert bir hamur elde edilinceye kadar 15 dakika
yvogrulmustur. Elde edilen hamur 50g‘'lik bezeler halin e getirildikten
sonra sekil verici makinede (Atlas-Deluxe) Once émm'ye kadar inceltilmis
sonra diz kesim yapilarak hamurun sekil almasi saglanmistir [13]. Seklini
alan taze makarnalar oda kosullarainda 1 gun kurumaya birakilmistir. Tatla
makarna Ornekler analizlerde kullanilmak iizere polietilen torbalarda oda
kosullarinda muhafaza edilmistir.

Fiziksel ve Kimyasal Analizler: Tatli makarnalarda % kil tayini,
su tayini, renk analizi AOAC (1990)"a gdre gercgeklestirilmis kil
sonuc¢lar kuru madde {lzerinden verilmistir. Makarna kalitesini
belirlemede, pisirme siiresi 6 dakikada vyapilmistir. Daha sonra
pisen makarnada hacim artisi ve su absorpsiyon dederleri
belirlenmistir [14].

Kabarma Orani ve Su Yiizdesi: Kabarma oranini hesaplamak igin;
makarna hamurlari 5x8cm olacak sekilde kesilip kurutulmustur.
Kurutulan makarnalar dijital kumpas (Mitutoyo) ile en, boy ve
kalinlik deJerler mm cinsinden &lcilmistiir. Olciilen makarnalar
kaynayan suda 6 dakika pisirilip, tekrar kumpas cihazi 1ile
O6l¢cilmistiir. Bulunan dederin kuru ve vyas olmak Uzere alanlari
bulunmustur. Bu degerler oranlanip, sonu¢ hesaplanmistir. Ayni
islem kesilip kurutulan makarnalar kuru tartilmis, pisirildikten
sonra tekrar tartilmis ve bulunan sonug¢lar oranlanarak su ylzdesi
hesaplanmistair.

Tekstiir TPA Analizleri: Tekstiir TPA analizinde; Brookfield CT3
(Brookfield Engineering Laboratories Inc., ABD) cihazinda TA43
basligi, Target 3.0mm, Trigger load 50.0g ve test hizi 1.00mm/sn
sartlarinda pismis makarna hamurlarinin; sertlik, vyapiskanlik,
vayilma, sakizimsilik ve ¢idgnenebilirlik de§erleri oOlcilmistir
[15].

Duyusal Analizler: Gida mihendisligi Dboéluimi akademisyen ve
O0grencilerden olusan 40 katilimci belirlenmistir. Hazirlanan tatla
makarna iizerinde tat, koku, renk, vyapi, ¢ignenebilirlik ve genel
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beeni gibi &zellikleri idzerinde durum hedonik skala testi 0 (en
az begenilen) ile 7 (en ¢ok begenilen) arasinda puan vererek
degerlendirilmistir [16].

e Veri Analizi: Analiz sonrasi elde edilen veriler SPSS programi
kullanilarak analiz edilmistir. Farkla olan ortalamalarin
belirlenmesinde a=0.05 seviyesi alinarak Duncan testi
kullanilmistir [17].

4. BULGULAR VE TARTISMA (RESULTS AND DISCUSSION)

4.1. Analitik Sonuglar (Analytical Results)

Gerceklestirilen fiziksel analiz sonuclarinda; su ylzdesi olarak
kakaolu makarnanin diger makarnalara gore daha disiik deder almistir
(p<0.05). Diger makarnalarda yiliksek cikmasinda yag oraninin kakaoluya
gbre daha yliksek olmasi etkili olmustur (Tablo 2). Hacim artisi olarak
makarnalar arasinda deskriptif olarak fark goézikirken istatistiksel
olarak fark goérilmemistir (p>0.05).

Tablo 2. Tatli makarnada fiziksel analiz sonuclari

(Table 2. Physical analysis results in sweet pasta)
Makarna Su (%) Hacim Su Kabarma Kil (%)
Cesitleri Artisi (%) Absorpsiyonu (%) Orani (%)
Kakaolu
Tatla 10+0.2b 100457 90+4a 51+13a 1.294+40.146a
Makarna
Tahinli
Tatla 11+0.2a 120+7 90+6a 45+6ab 1.102+0.008ab
Makarna
Hindistan
Cevizli
Tatlza
Makarna
Cevizli
Tatla 12+0.2a 95+7 69+8b 26+10bc 0.945+0.140b
Makarna

11+0.2a 88+18 69+1b 17+1c 0.956+0.023b

Analizde; su absorpsiyonu olarak <ceviz ve hindistan cevizli
makarnalar daha diisiik deder vermistir (p<0.05). Buna neden olarak diger
makarnalara oranla fazla ya§ icerdikleri, az miktarda kuru madde icermesi
ve parcacik halinde olduklari ic¢in su absorplanmalarinin daha az
olusmasinda etkili oldugu soOylenebilir. Kabarma oraninda ise; kakao en
yiksek degeri almistir (p<0.05). Kakaonun kuru madde orani yiiksek olmasi
etkili olmustur. Kil analizinde; kakaolu tatli makarna en ylksek degeri
almistir (p<0.05). Kakao da diger irinlere gdre mineral madde orani daha
fazla oldugu ig¢in yiksek defer alinmistair.

4.2. Tatli Makarnada Renk Degerleri Sonuglari
(Color Values Results in Sweet Pasta)

Tatli makarna hamurlarinda yapilan renk analizinde; kakaolu tatla
makarna hamuru en diisiik degeri almistir (p<0.05). Bunun nedeni ise
kakaonun koyu bir renkte olmasiyla olusan hamur izerinde de etkili olmus
ve L degerini diusiurmistir (Tablo 3). Kakaolu tatli makarna hamuru ve
tahinli tatli makarna hamurunda a degerleri diJerlerine gdre belirgin
olarak (p<0.05) daha ytksek renk almistir. Bunun neden ise kakao ve
tahinde kirmizi renk pigmentli bilesiklerin daha fazla bulunmasidir.
Kakaolu tatli makarna hamurunun b dederi digerlerine gdre belirgin olarak
daha dusuktur (p<0.05) . Kakaolu tatli makarna hamurunda kakao
kullanildigi ic¢in irmigin verdidi o sari rengin ortadan kalkip koyu bir
renk almasindan dolayi b de§erinin disik ¢iktigi disinilmektedir.
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Tablo 3. Tatli makarna hamurunda renk deferleri sonuglari
(Table 3. Results of color values in sweet pasta dough)

Makarna Cesitleri L a b

Kakaolu Tatli Makarna 15.71+£2.18b 4.50+0.11a 3.97+£0.59¢
Tahinli Tatli Makarna 40.10+£0.09a 4.32+0.14a 17.006+£0.18ab
Hindistan Cevizli Tatli Makarna 43.40+£0.06a 3.61+£0.0%9b 17.62+0.21a
Cevizli Tatli Makarna 40.93+0.86a 3.57+£0.29% 16.26+0.13b

4.3. Tekstir TPA Analiz Sonuglari (Results of Texture TPA Analysis)

Yapilan sertlik analizinde; kakaolu tatli makarna digerlerine gore
en ylksek de§eri alinirken en disik serlik de§eri cevizli tatli makarna
vermistir (p<0.05) Yapiskanlik ve yayilma de§erlerinde hindistan cevizli
tatli makarna ve cevizli tatli makarnanin yapiskanlidi digerlerine gore
distik de§er almistirlar (p<0.05). Hindistan cevizli tatli makarna ve
cevizli tatli makarnanin yapisinda parcaciklar bulunmasindan dolayi
makarnanin i¢ bad glicinin disiik olmasindan kaynaklanmistir.

Sakizimsilik analizinde; Kakaolu tatli makarna diJerlerine gdre en
yiksek puan almistir (p<0.05) (Tablo 4). Kakaolu tatli makarnanin kuru
madde orani fazla olmasi, c¢ok miktarda su emmesinden dolayi diger
makarnalara gdre daha ser ve elastiki vyapi disiik olup ylksek deger
alinmistair.

Cignemenebilirliginde ise hindistan cevizli tatli makarna ve
cevizli tatli makarnanin c¢igneme enerjisi digerlerine gdre diisiik puan
alinmistir (p<0.05). Hindistan cevizli tatli makarna ve cevizli tatla
makarnanin yapisi biraz daha yumusak ve elastikiyeti az olmasindan dolayi
¢ignemede enerji dederi diisiik ¢ikmasinda etkili olmustur.

Tablo 4. Tatli makarnada tekstiir TPA analiz sonucglari
(Table 4. Texture thrust analysis results in sweet pasta)

Tekstlir TPA Analizleri

Makarna Cesitleri Sertlik Yapiskanlik Yayilma Sakizimsilik Cignenebil
(9) (9) (mm) (9) irlik (mj)
Kakaolu Tatli Makarna 198412 a 0.8+0.02 a 2.520.1 a 157+5 a 3.7+0.3 a
Tahinli Tatli Makarna 155418 ab 0.8+0.05 a 2.320.2 a 118+21 b 3.0+£1.0 a
fiindistan Cevizli 190%6 ab 0.240.02 b | 1.630.2 b | 34%4 ¢ 0.6£0.1 b
Tatli Makarna
Cevizli Tatli Makarna 153+24 b 0.2+40.01 b 1.840.1 b 3415 ¢ 0.6+0.1 b
4.4. Duyusal Analiz Sonug¢lari (Result of Sensory Analysis)
Gergeklestirilen duyusal analizde; renk 6zelligi dikkate
alindiginda renk puanlari (4,55 - 5,10 ) belirlendi. Tatli makarnalarda
renk, koku, ¢igneme, lezzet ve genel bedeni olarak belirgin bir farklilik
gortilmemistir (p>0.05). Ancak tekstiir ©6zelligi ac¢isindan panelistler
cevizli tatli makarnayi en az puanlama ile deJerlendirmislerdir (P<0.05)
(Tablo 5). Bunun nedeni ceviz ve hindistan cevizinin ig¢inde parcacik
olmasiyla iliskili olabilecedi distunilmistir.
Tablo 5. Duyusal analiz sonuclari
(Table 5. Result of sensory analysis)
. . Renk Tekstir Koku Cigneme Lezzet Genel Begdeni
Makarna Cesitleri (0-7 P) (0-7 P) (0-7 P) | (0-7 P) | (0-7 P) (0-7 P)
Kakaolu Tatli Makarna 5.0+0.1 5.1+0.1a 4.940.2 5.0+0.1 4.440.2 4.6+0.1
Tahinli Tatli Makarna 5.14£0.3 5.1+£0.1a 4.8+0.2 4.940.2 4.2+0.3 4.440.1
findistan Cevizli 4.9+0.1 | 5.1%0.1lab | 4.7+0.3 | 4.940.1 | 4.6+0.2 4.7+0.1
Tatli Makarna
Cevizli Tatli Makarna 4.5+0.6 4.8+0.1b 4.840.4 4.8+0.4 4.44+0.4 4.454+0.3

197



4" International Science Symposium (September 04-06, 2019),
Kiev-Ukraine (IS8S52019), 1A21PB; pp:193-199.

5. SONUC VE ONERILER (CONCLUSIONS AND RECOMMENDATIONS)

Yapilan fiziksel analizlerde su yilizdesi degeri; kakaolu tatl:
makarnada diusik, tahinli, hindistan cevizli ve cevizli tatla
makarnalarda ylksek oldugu belirlenmistir. Kl analizinde; kakaolu tatli
makarnan en yiksek dederi almistair.

Renk analizleri sonucunda; L dederleri incelendiginde kakaolu
tatli makarnanin dider tatli makarnalara gdre daha ylksek deder elde
edilmesi beklenen bir durum olup kakaolu tatli makarna hamuru ile tahinli
tatli makarna hamurunun a dederleri digerlerine gdre en yiiksek deger
almistir. Kakaolu tatli makarna hamurunun b dederi en disiik degeri
almistir.

Gerceklestirilen tekstlir TPA analizinde sertlik degeri; kakaolu
tatli makarnanin diderlerine gore en yluksek de§eri vermis yapisal olarak
daha sert bir yapida hamur vermistir.

Yapiskanlik dederleri hindistan cevizli tatli makarna ve cevizli
tatli makarnanin yapiskanligi diderlerine gore en disiik puani almasi bu
tip makarna lretiminde isleme safhasinda zorluklar yasanmasinada sebep
olmustur hindistan cevizli tatli makarna ve cevizli tatli makarnanin
cigneme enerjisi digerlerine godre en disiik cikmistir.

Tatlza makarnalarda duyusal 6zelliklerinde panalistlerin
degerlendirmesi ortalamalarin Uzerinde kalirken renk, koku, c¢igneme,
lezzet ve genel bedeni olarak istatiksel ag¢idan belirgin bir fark
gbrilmemistir. Ancak tekstir 0©0zellidi acisindan panelistler cevizli
tatli makarnayili en az puanlama ile degerlendirmislerdir.

Yapilan c¢alisma sonucunda kakaolu ve tahinli tatli makarna
dretilmesinin didger uygulamalara godre daha yilksek potansiyele sahip
oldudu sonucuna varilmistir.
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