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9ŘƛǘǀǊǸƴ bƻǘǳκ Editor's Note 
 

 

 

19-20 Nisan 2019 tarihlerinde Konya, Dedeman 

Convention Center̃  |" |ɢˈ±ƖŴ±Ɩ±Ɩ ɓŴɔȡŴ"ȉ"ȉ"ȡŀ aĜŴĜƌ ʘ± 

!Ŧ"|±ƌĜ ťƶƖôȉ±ƌĜˈ ʲƶþɔƖ bĜȉ Ŧ"ȺŀŴŀƌ ĜŴ± 

ô±ȉv±ŦŴ±ȳȺĜȉĜŴƌĜȳȺĜȉ˱  

ťƶƖôȉ±ƌĜˈ|± bĜŴĜƌ |ɢƖʲ"ȡŀƖŀƖ ǈƖ±ƌŴĜ ĜȡĜƌŴ±ȉĜ "Ŧ"|±ƌĜŦ v"Ŵŀȳƌ"Ŵ"ȉŀƖŀ ȡɔƖƌɔȳ ʘ± 

Ⱥ"ȉȺŀȳƌ" ƶȉȺ"ƌŀ bɔŴƌɔȳŴ"ȉ|ŀȉ˱ ťƶƖôȉ±ƌĜˈ± bĜˈˈ"Ⱥ Ŧ"ȺŀŴ"ȉ"Ŧ bĜˈŴ±ȉĜ ƶƖɔrŴ"Ɩ|ŀȉ"Ɩ ʲ"b"Ɩlŀ 

|"ʘ±ȺŴĜ ŦƶƖɔȳƌ"lŀŴ"ȉŀƌŀˈ" ǈˈ±ŴŴĜŦŴ± Ⱥ±ȳ±ŦŦɢȉ ±|±ȉĜƌ˱ 

ťƶƖô±ȉĜƌĜˈ± Ŧ"ȺŀŴ"Ɩ ʘ± ĜŴôĜ ôǈȡȺ±ȉ±Ɩ Ⱥɢƌ "Ŧ"|±ƌĜȡʲ±ƖŴ±ȉĜƌĜˈ± Ⱥ±ȳ±ŦŦɢȉ ±|±ȉ, gelecek 

ŦƶƖôȉ±Ŵ±ȉĜƌĜˈ± |± Ŧ"ȺŀŴŀƌŴ"ȉŀƖ|"Ɩ ƶƖɔȉ |ɔʲ"ȉŀˈ˱  

International Science and Academic Congress held in Dedeman Convention Center in 

Konya on April 19-20, 2019 with a great participation.  

Important names of the scientific world presented their academic studies and found a 

discussion ambience. Especially, I would like to thank foreign invited speakers who 

joined us in insac congress.  

We would like to thank all of academics who have participated in insac congress. 

 

{ƶv˱ {ȉ˱ Ƌ±Ċƌ±Ⱥ {"ŴŦŀŴŀv 
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Bilim Kurulu /Science Committe 
 

Å tǊƻŦΦ 5ǊΦ !Řƴŀƴ 4ŜƭƛƪΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ !Φ !ƘƳŜǘ 5ƻƐŀƴΣ YƤǊƤƪƪŀƭŜ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ !Φ !ȊƳƛ ¸ŜǘƛƳΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ !ōŘǳƭƭŀƘ YŀǊŀƳŀƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. Aghamirza Bashirov, Eastern Mediterranean University 
Å Prof. Dr. AgwuEkwe, University of Nigeria 
Å Prof. Dr. Akamigbo Frank, University of Nigeria 
Å Prof. Dr. Angelo Sifaleras, University of Macedonia 
Å ProŦΦ 5ǊΦ !Ǌǎƭŀƴ YŀƭƪŀǾŀƴΣ wŜŎŜǇ ¢ŀȅȅƛǇ 9ǊŘƻƐŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ !ǎǳƳŀƴ {ŜŘŀ {ŀǊŀŎŀƭƻƎƭǳΣ !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ !ǘƛƭƭŀ tǳƭǳǊΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ .ƛƭŀƭ ¦œŀǊΣ ¦ƭǳǎƭŀǊŀǊŀǎƤ ¢ǊŀǾƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ .ƛƭƎŜ 5ƻƴǳƪΣ Tǎǘŀƴōǳƭ «ƴƛǾŜrsitesi 
Å tǊƻŦΦ 5ǊΦ .ƛǊƻƭ «ƴŜǊΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ /ŜƴƎƛȊ !ǊǎƭŀƴΣ CƤǊŀǘ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. Eleni Sella, National and Kapodistrian University of Athens 
Å Prof. Dr. Ercan Oktay, YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. Erdal BayΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ CŀǊǳƪ ¸ŀƳŀƴŜǊΣ Iƛǘƛǘ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ CŜƘƳƛ ¢ǳƴŎŜƭΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ CŜǾȊƛ YƤƭƤœŜƭΣ YŀǊŀƳŀƴƻƐƭǳ aŜƘƳŜǘōŜȅ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ DǸƭŦŜƳ 9ǊǎǀȊΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ DǸƴŜǊ 9ƪŜƴŎƛΣ Tǎǘŀƴōǳƭ DŜƭƛǒƛƳ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ DǸǊƻƭ ¸ƤƭŘƤǊƤƳΣ !ƪǎŀǊŀȅ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ IΦ aǳǎǘŀŦŀ tŀƪǎƻȅΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ Iŀƪŀƴ {ŀƭƛƳ 4ŀƐƭŀȅŀƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ IŀȅǊƛ 9ǊǘŀƴΣ !ƴŀŘƻƭǳ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. Loanna Chinou, National and Kapodistrian University of Athens 
Å Prof. Dr. Lynn Rose, American University of Iraq 
Å tǊƻŦΦ 5ǊΦ aΦ ¸ŀƭœƤƴ ¢ŀǒƳŜƪǘŜǇƭƛƎƛƭΦ hƴŘƻƪǳȊ aŀȅƤǎ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ aΦ Iŀƪŀƴ /ŜǾƘŜǊΣ 9ƎŜ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ a! WŀǎƳƛƴ [ŀǘƻǾƤœΣ ¦ƭǳǎƭŀǊŀǊŀǎƤ ¢ǊŀǾƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. aŜƘƳŜǘ DǸƴŀȅΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ aŜǘƛƴ YŀȅŀΣ DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. Muhsin Hazar, DŀȊƛ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ aǸǊǎŜƭ .ƛœŜǊΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ bŀȊƤƳ  ŜƪŜǊƻƐƭǳΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ bŜǾȊŀǘ aƛǊȊŜƻƐƭǳΣ {ŀƪŀǊȅŀ ¦ȅƎǳƭŀƳŀƭƤ .ƛƭƛƳƭŜǊ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ bǳǊǘŜƪƛƴ 9ǊƪƳŜƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ hƭŎƻōŀȅ YŀǊŀǘŀȅŜǾΣ aŀƴŀǎ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ hǊƘŀƴ 4ƻōŀƴΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ hǎƳŀƴ TƳŀƳƻƐƭǳ, hƴŘƻƪǳȊ aŀȅƤǎ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ hǎƳŀƴ ¢ǸǊŜǊΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ hǎƳŀƴ ¸ƤƭƳŀȊΣ aŜƘƳŜǘ !ƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ wƤŦŀǘ DǸƴŜǒΣ TƴǀƴǸ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {Φ wŀƴŀ ±ŀǊƻƭΣ 9ƎŜ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {ŀŀŘŜǘǘƛƴ ¸ƤƭŘƤǊƤƳΣ !Řƴŀƴ aŜƴŘŜǊŜǎ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {ŀŘŜǘǘƛƴ tŀƪǎƻȅΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴiversitesi 
Å tǊƻŦΦ 5ǊΦ {ŀƭƛƘ ¸ƤƭƳŀȊΣ ¸ƤƭŘƤǊƤƳ .ŜȅŀȊƤǘ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {Ŝƭœǳƪ 4ŀƭƤǒƤǊΣ {Ŝƭœǳƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {ŜƳƛȅƘŀ ¢ǳƴŎŜƭΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {ŜǊǇƛƭ !ƐŎŀƪŀȅŀΣ {ǸƭŜȅƳŀƴ 5ŜƳƛǊŜƭ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {ŜǘǘŀǊ YƻœŀƪΣ hǊǘŀ 5ƻƐǳ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ {ǳŀǘ DŜȊƎƛƴΣ Tǎǘŀƴōǳƭ «ƴƛǾŜǊǎƛǘŜǎƛ 
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Å tǊƻŦΦ 5ǊΦ «ƴŀƭ mȊŘŜƳƛǊΣ YŀǊŀōǸƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ ±ŜŘŀǘ 4ƤƴŀǊΣ CƤǊŀǘ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ ±ǸǎŀƭŜ aǳǎŀƭƤΣ .ŀƪǸ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å tǊƻŦΦ 5ǊΦ ¸ŀǾǳȊ 9ǊƛǒŜƴΣ ¸ƤƭŘƤȊ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Prof. Dr. ½ōƛƎƴƛŜǿ tŀǘŜǊΣ ¦ƴƛǿŜǊǎȅǘŜǘ ½ƛŜƭƻƴƻƎƽǊǎƪƛ 
Å Prof. Dr. Ziaaddin Zamanzadeh, Khazar University 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ ¢ŀȅŦǳƴ 5ŜŘŜΣ YŀǊŀŘŜƴƛȊ ¢Ŝƪƴƛƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ !ōŘǳǊǊŀƘƳŀƴ 9ƪƛƴŎƛΣ aŀǊŘƛƴ !Ǌǘǳƪƭǳ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Assoc. Prof. Dr. Adnan Kalkan, Mehmet AƪƛŦ 9Ǌǎƻȅ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ !ƘƳŜǘ 5ŜƳƛǊǘŀǒΣ hǎƳŀƴƛȅŜ YƻǊƪǳǘ !ǘŀ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Assoc. Prof. Dr. Alexander Chefranov, Eastern Mediterranean University 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ /ŀƴǘǸǊƪ 4ŀǇƤƪΣ !ǘŀǘǸǊƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ /ƤƭŘƤȊ TǎƳŀƛƭƻǾŀΣ YƤǊƎƛȊƛǎtan 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ 5ǸƴŘŀǊ ¸ŜƴŜǊΣ .ƻƭǳ !ōŀƴǘ TȊȊŜǘ .ŀȅǎŀƭ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Assoc. Prof. Dr. Edin Jahic, International University of Sarajevo 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ 9ǊŘŀƭ .ŀȅΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ 9Ǌƪŀƴ ¸ŜǒƛƭǘŀǒΣ /ǳƳƘǳǊƛȅŜǘ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å Assoc. ProŦΦ 5ǊΦ 9Ǌƪǳǘ ¢ǳǘƪǳƴΣ ¦ƭǳŘŀƐ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ Cŀƛǉ 9ƭŜƪōŜǊΣ !ȊŜǊōŀȅŎŀƴ aƛƭƭƛ 9ƭƳƭŀǊ !ƪŀŘŜƳƛȅŀǎƤ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CŀǘƛƘ .ŜƪǘŀǒΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ !ƭƤƴŎŀƪΣ DŀȊƛŀƴǘŜǇ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ DǸƭŀœǘƤΣ 9ǊȊƛƴŎŀƴ .ƛƴŀƭƛ ¸ƤƭŘƤǊƤƳ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ wŀƳŀȊŀƴƻƐƭǳΣ {ŀƪŀǊȅŀ ¦ȅƎǳƭŀƳŀƭƤ .ƛƭƛƳƭŜǊ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ CƛƪǊŜǘ {ƻȅŜǊΣ {ŀƪŀǊȅŀ ¦ȅƎǳƭŀƳŀƭƤ .ƛƭƛƳƭŜǊ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ DǸƭƴŀǊŀ !ƴŀǊōŀȅŜǾŀΣ /ŜƭŀƭŀōŀŘ 5ŜǾƭŜǘ «ƴƛǾŜǊǎƛǘŜǎƛ  
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ Iŀƪŀƴ !ƪŘŀƐΣ aŜǊǎƛƴ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ Iŀƪŀƴ {ǳƴŀȅΣ !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛ 
Å !ǎǎƻŎΦ tǊƻŦΦ 5ǊΦ IŀƭƛƳ !ǾŎƤΣ Yƛƭƛǎ т !ǊŀƭƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ 
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Abstract: A proper understanding of plant defense systems is significance for 

enhancing crop fitness and production sustainability. Plants counter to insect 

herbivores with responses as direct and indirect defense. Direct defense 

mechanisms include all plant characteristics which responsible to increase 

resistance of host plants to insect feeders, besides this type of plant defense 

comprised physical and chemical traits which stored and present in the plant 

before attack. Physically, this defense recruited morphological characteristics such 

as waxes, trichomes, spines, thorns, and make difficult insect to feed. Chemical 

defense restricts food supply through cell wall thickening and manufacturing toxic 

materials caused insects to repel and it also involved minimizing nutrient quality 

by deleting essential elements available in the nutrition, chemical compounds 

disrupt insect physical structure and chemical pathways which enhanced insect 

growth and development. The other launching type of plant defense mechanism is 

indirect defense, this inducible approach, mixed volatile compounds, extrafloral, 

nectar, food material, shelter sites are formed to attract predators for insect 

herbivores, generally this plant defense tactics to words arthropod herbivores are 

controlled by genetic materials. The main objective of this paper is to discuss and 

summarize how plant minimize the damages of herbivores and utilization of plant 

defenses in suppression of pests. 
 

Keywords: Insect herbivores; plant defense mechanisms; proteins inhibitors, 

volatile compounds. 

 

 
 

1. Introduction  

Insect herbivores are among arthropods which feed on plant parts diversely, insects which 

associated with every part of the plant kingdom is 26% of species from arthropods on the 

universe. Insect feeding plants (herbivores) are exploited different plant portions through 

chewing or sucking mouth structures. Herbivore insects attack both domesticated plants and 

wild plants and effect plant survival, growth and reproduction, herbivorous activities reduce 
plant performance and its fitness (Awmack, C. S., & Leather, S. R. (2002). 

Some species specialized to feed on foliar parts of the plant or photosynthates which Couse 

altering leaf physiology and pressurized on plant photosynthesis sometimes these alternations 

might result in pre-mature abscission of damaged foliar parts of the plant and may lead 

defoliation to occur. Some other insects are specialized sap suckers, stem borers, root pruners, 

gall makers, leaf miners, these feeding approaches constitutes a separate ecological niche. Broad 

spectrum among herbivore insects which will feed on only one plant species, other that will eat 

wide host ranges in many diverse families. Insect plant eaters can be categorized as generalist 

(polyphagous) and specialist (monophagous) herbivores. Generalist insects grow on wide range 

of plant species and their adaptive approaches are more complicated as polyphagous insects 

tend to respond to broad assemblage of different plant chemical and protein compounds. On the 
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other hand, specialist herbivores hosting on only on a few associated plant species.Generally 

insects developed different adaptive mechanisms and feeding approaches importance for the 

utilization of their host plants, closely associated trees attract closely related insects, this is 

because off the evolutionary process where small but permanent alternations in insect enzyme 

diversity allowed to take an advantage of closely related plants. Insect species thrived a 

mechanism that capable it to use toxic materials for food, some advantages are ascertained, 

plant can be easily identified its secondary metabolites and composed a source of feed    that 

could be used by few number of herbivores reducing competition, it is also protect insects 

which feed these toxic materials from predators and other natural enemies. It is clear that insects 

are successful in terms of numbers and population rate (Silva et al., 2012). 

Chemical assemblage present in the plant is diverse and it is challenging for insect feeding, 

nevertheless, some insects have robust collection enzymes which against chemical toxicants, 

and one of the approaches overpower this difficult is the detoxification of plant defense 

chemicals by oxidation, reduction, hydrolysis, or conjugation molecules, (Agrawal AA. 2011). 

Insects also have capacity of sequestering plant toxic materials and placing the poisons for their 

own pheromone system. Lepidoptera remove plant secondary metabolites like some terpenes, 

phenols and a lot of nitrogen containing compounds and utilize them as poison or inedible to 

predators (Hilker M. et al., 2006). 

Plant circumvented to herbivore conquer through complex and energetic defense mechanisms 

that comprise physical, poison chemicals and volatile compounds that attract natural enemies of 

the target pests. Defense strategies of plant both direct and indirect mechanisms may be stored 

permanently but elicited after damages by herbivorous insects. Elicited plant responses are the 

essential constituents of insect pestsô control in agriculture and are utilized for maintenance of 

insect pest population. Over the last few decades a large development has been made in 

researching elicited responses in plants against different harsh conditions, most of these 

responses are produced due to frequently herbivores attack. Induced defenses enhance the plant 

phenotype plasticity and minimize the chance of the attacking insects, (Moloi, Makoena et 

al.,2006). 

 

2. Plant-Insect Herbivore Interections 

Land plants and insects have co-existed for more than million years. This interaction 

resulted in  complicated defense strategies against different insect feeding approaches, these 

defense can be constitutive or elicited by insect feeding plants, herbivores stimulate  internal 

signals from the injured tissues such as calcium ion fluxes, phosphorylation cascades  and 

jasmonate  signaling ,these are recognized in undamaged tissues ,that strengthening their 

protection by emission  diverse defense compounds these bioactive plant defense compounds 

may discourages  and toxify insects and while enzymes obstruct with their digestion. 

Volatile compounds are emitted due to herbivory and cues for predatory insects and 

interconnection among leaves or plants to stimulate plant defense, in addition, plant recruited 

morphological structures like wax cuticles, trichomes which make more difficult for insect 

feeding. Production of nectar, nutrition and providing shelter for predators of herbivores. Plants 

have the ability to determine between herbivory and mechanical damages such hails, wind and 

have the capability to identify insect oviposition. These characteristics is needed to prevent 

misuse expensive defense resources as production and releasing of defense responses only 

importance herbivore-challenged plants, (Mello 2002). 

More than 800,000 herbivorous insect species have been shown so far, with different feeding 

approaches which cause to different quantity and quality loss. Most familiar herbivorous insects 

are specialized for leaf consuming beetle (Coleoptera) or lepidopteran larvae (caterpillars) and 

cause damages through chewing mouth structure, leaf miners feed on epidermal cells which 

develop tunnels throughout the leaf, while insects with sucking mouth parts like spiders, thrips, 
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aphids, whiteflies insert their structures between cells into the phloem while sucking nutrients 

and liquid contents from the phloem. There are number of insects feed on underground parts of 

the plant majority are root chewers and few root borers. Plants can assess the quality and 

quantity of leaf damage, a simulation of repetitive caterpillar injuring by mechanical wounding 

of Phaleolus lunatus (lima bean) lead to the emission of the volatile compounds as much as 

those released by an actual caterpillar attack. Furthermore, insect fluids such as oral secretion 

gives rise plant defense responses, insect oviposition secretions also elicited plant responses and 

lead egg eating predators or reinforce its defense in case of potential future insect invasion. 

(Ecol et al.,2006).  

 

 

3. Plant Defense Mechanisms Against Herbivores 

Plants and insects have been interacting together for more then million years, plants 

developed diverse of defense mechanisms against insect invasion therefore, plant defense 

mechanisms can be categorized in two main groups: constitutive (pre-formed) defenses and 

inducible defenses. Pre-formed defense approaches are stored and present in the plant before 

insect attack and include physical and chemical, while educible approaches include defensive 

mechanisms that become stimulated when herbivore insect attacks detected. (Smith 

Boyka,2006; Kaloshian, 2004; Hahlbrock et al., 2003; Wan et al., 2002).  

To reduce insect invasion plants, emit specialized morphological structures or secondary 

metabolites and proteins that have poison, repellent and/ or anti-nutritional effect on the 

invaders. Trees challenge the plant feeders (herbivores) both directly by impacting host plant 

preference or survival and reproductive success, and indirect defense through employed other 

species like target pest predators, and other natural enemies. Direct defenses are recruited by 

plant traits that influence the herbivoreôs biology like mechanical protection on the surface of 

the plants example (hairs, spines, trichomes, thicker leaves and thorns) or emission of poison 

chemicals such as anthocyanins, alkaloids, quinones, phenols, and terpenoids which either kill 

or obstruct the development of the herbivorous insects. (Hanley ME, et al., 2007).  

Indirect defense counter insects are mediated by the production of mixed volatile 

compounds which particularly attract natural enemies of the herbivores and /or providing food 

e.g., extra-floral nectar and shelter acting sites to enhance efficacy of the predators and 

parasitoids of the herbivores, (Arimura et al., 2009). Study on plant-herbivore insect interactions 

are most significant and multidisciplinary undertakings in plant biology involving diverse 

disciplines to explain chemical and ecological processes affecting the result of plant-herbivore 

interactions. Comprehension of how plants convey information to their neighbor plants, 

symbionts, pathogens, herbivores, the natural enemies, both above and below ground, is still in 

its infancy. This is an interesting area from entomological point of view and has considerable 

prospective for exploiting in crop protection understanding of gene expression of plant 

defensive traits will have an enormous approach in planning crop plants with better protection 

counter herbivores. This will reduce the need of synthesized chemicals (artificial insecticides) 

for insect control. How-ever, understanding of the complex chemical plant-herbivore interaction 

is needed to increase the production of new crops. (Fig.1) has shown mechanisms of induced 

resistance. 
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Figure 1. Direct plant defense mechanisms, (Schaller et al., 2008). 

 

 
 

3.1. Pre-formed Plant Defense Mechanisms (Constitutive) 

The pre-formed physical structure is the first line of defense, pre-existing, non-inducible, 

passive or pre-invasive plant defense mechanisms are the innate basal first line immune defense 

gadgets indigenously constitutive in the plant even before colonization by the herbivore. The 

most preformed structural defense mechanisms found on the plant surface and are generally of 

the categories that present physical barriers to insect invaders the physical barriers include wax 

layers, rigid cell walls, trichomes, spines, thorns, lignification. These structures not only protect 

the plant from invasion, they also give the plant strength and rigidity and exist as integral 

component physiological structures throughout the lifespan of the plant (Pandey et al., 2018). 

Plants can restrict food supplies to herbivores by strengthening cell walls to increase defense 

barriers to insect probing and feeding, especially herbivore insects with sucking mouthparts, 
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(Vandenborre, Gianni, Guy Smagghe, and Els JM Van Damme, 2011). Reinforced cell walls 

can also enhance indigestibility of plant tissues to insects with chewing mouth structures. 

Trichomes have shown to increase in number in responding to insect feedings, glandular 

trichomes contain glands which emit volatile or non-volatile bioactive compounds or proteins 

that repel, deter or toxic to insect consumption. In other hands non-glandular trichomes avoid 

small insects from making contact with the surface, restrict their movement or act as entrapment 

instruments. 

Physical defenses include morphological and anatomical characteristics which grant a 

robustness advantage to the plant by directly discouraging herbivores insects from feeding and 

toughened or hardened leaves, incorporation of granular minerals into plant tissues, and 

divaricated branching (shoots with wiry stems produced at wide axillary angles) play important 

role in plant defense counter herbivory, Sclerophyll means woody, toughened leaves, and play 

crucial role in plant protection against herbivore invaders by minimizing palatability and 

digestibility of the tissues there by reducing the herbivorous insectôs damages, (Van der Hoorn, 

Renier AL., 2008) 

Pre-existing biochemical defense are organic compounds which are importance for plant 

protection and main performance of these compounds are to carry out chemical defense against 

herbivores and microbes. These biochemicals include plant secondary metabolites and are the 

byproduct at the time of primary metabolic products synthesis, Some PSMs accomplish 

physiological functions within the plant like carrying out a tool for transportation and storage of 

nitrogen element, as UV-protectants, as attractant for pollinating and seed dispersal animals 

(Wink, 1999).  The number of PSMs have been elucidated is around 50 000, and this is likely 

only small fraction of all PSMs existing in nature. Due to cost to manufacture PSMs, each plant 

emits small, but unique composition of these compounds. For instance, cyclic hydroxamic acids 

are produced by cereal crops, (Maffei, Massimo Emilio, 2010). 

whereas saponins (glycosylated triterprenes and steroids) are found in dicotyledonous plant 

species, further more plants have developed approaches to emit particular PSMs only upon 

herbivore invasion after getting alarms from neighboring trees. Table 1 shown a list of PSMs 

that have definite evidence for their defense roles counter insect herbivores. Defense PSMs 

belong to three categories: phenolics (such as tannins, flavones, isoorientin, flavonoids, 

glyceollin, and lignin), nitrogen compounds (like sinalbin, sinirgin, dhurrin DIMBOA, and 

DIBOA), and terpenoid such as (saponin). 

There are wide range of plant proteins which involved plant defense mechanisms these include 

proteinase inhibitors (PIs) which meet one of the most plentiful protective groups of proteins in 

plants. Higher number of PIs are found in main organs such as seeds and tubers, 1-10% of 

whole proteins comprise PIs, which constrain diverse kinds of enzymes and play essential role 

in plant protection against insect herbivore invasion (Table 2). The protective function of PIs 

counter insect herbivores directly or expression in transgenic plants to enhance plant defensive 

mechanisms has been examined against many lepidopterans. 

Oxidative condition of most plants is related with high plant resistance to herbivores, that lead 

to emission of reductive oxygen species (ROS) eventually eradicated by anti-oxidative 

enzymes. peroxidases (PODs) comprise one such group of enzymes that scavenges the ROS 

likewise having other protective roles and are essential constituent of quick response of plants to 

insect damage. 

Polyphenol oxidases are also important enzymes in plants that maintain feeding, growth, and 

development of pests and take leading role in plant defense strategy against the biotic and 

abiotic conditions. PPOs can act as PPO-generated quinones could alkylate essential amino 

acids, reducing plant nutritional value and quinones manufactured oxidative stress in the tubular 

cavity of the insect through redox cycling, (War, Abdul Rashid, others, 2011) 

Lectin protein is main family proteins which is anti-nutrient and binding particular 

carbohydrates, found in nature and act as plant defense counter a broad of insect herbivores. The 

insecticidal activities of diverse plant lectin proteins are exploited as naturally founding 
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insecticides which discourage target pests. Lectins function over large of PH scale and harm the 

luminal epithelial membranes, by interfering with the nutrient digestion and absorption. 

Disturbance of fats, sugars, and amino acids metabolism results in degeneration of important 

tissues which lead to changes of hormonal and immunological status, endangering the growth 

and development of herbivores. Lectins threaten growth and survival of homopteran, 

lepidopteran, coleopteran insects. (Dunse et al., 2010). 

 

 

 

 

 

Table 1. Major known defensive plant secondary metabolites 
 

Name chemical class Mode of action Plant/insect system 

Tannins (polyphenol) ? Oak/multiple insects 

Maysin and apimaysin ? Corn/corn earworm 

Various flavonoids Toxicity Rooster tree/bean weevil 

Sinalbin(thioglucosides) Repellent Crucifers/multiple insects 

Lignin Anti-nutrients Aspen/gypsy moth 

Saponin tomatine Toxicity Tomato/multiple insects 

 

Table 2. Plant defensive proteins against insect pests 

Putative defense 

protein 

Plant species Insect species 

 

 

 

Proteinase inhibitors 

(PIs) 

Sorghum bicolor 

Tomato 

Gossypium 

hirsutum 

Solanum nigrum 

Nicotiana 

attenuata 

Schizaphis graminum 

Manduca sexta 

Helicoverpa armigera 

Manduca sexta 

Spodoptera littoralis 

Spodoptera exigua 

 

 

 

Peroxidases (PODs) 

Alnus glutinosa 

Arabidopsis 

Buffalograss 

Poplar 

Medicago sativa 

Corn 

Rice 

Agelastica alni 

Bemisia tabaci (whitefly) 

Blissus oxiduus 

Lymantria dispar 

Aphis medicaginis 

Spodoptera littoralis 

Spodoptera frugiperda 

 

Polyphenol oxidases 

Tomato 

Buffalograss 

Manduca sexta 

Blissus oxiduus 
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(PPOs) Tomato Spodoptera frugiperda, 

 

 

3.2.  Inducible Plant Defense Mechanisms 

Inducible biochemical defense approaches categorized into two direct and indirect defenses. 

Direct protection includes characteristics which can strengthen ability of production of chemical 

defense from internal of the plant (endogenous) to counter insect invasion, while indirect 

approach encourages external intervention (exogenous) by natural enemies.  Indirect defense 

manufacture and release a special blend of volatile compounds which are called herbivore -

induced plant volatiles (HIPVs). Many natural enemies can utilize HIPVs a signal to get their 

prey. Mites feed fungi (mycophagous mite) or omnivores can likewise use HIPVs as a cue to 

find trees which available foliar pathogenic fungi (Aljbory, Z. and Chen, M.S., 2018). 

The initial step for operating plant defense is the identification of herbivore invasion by plants. 

Plants recognize pest attack by particular perceiving of elicitors which are emitted by diverse 

processes (Dudareva et al.,2006). Many elicitors are manufactured during attack and then 

injected into plant tissues as part of insect secretions and oviposition fluids (Kant, M. R., Wim 

Jonckheere et al., 2015) Other molecules are released in trees in response to wounding or 

damage, (Erb et al., 2012). Elicitors include Fatty acid-amino acid conjugates, Sulfooxy fatty 

acids, esters (Pieterse, Corn® MJ, et al.,2014).  

Elicitors induced releasing plant hormones such as jamonic acid, ethylene and salicylic acid, 

stimulation of these plant hormone pathways led to the formation of a broad spectrum of mixed 

voletiles such as ketones, terpenes, esters, aldehydes, volatile indoles, nitrogenous compounds. 

As shown (Fig. 2.), these compounds can be acted as a signal attracting natural enemies 

including omnivores, parasites, predators, and these reduce load of pest infestation, (Heil, M. 

(2008). Many plant characteristics are expressed constitutively but stimulated under particular 

conditions. In many conditions these elicitable constitutive characteristics are multiple 

performances. These constitutive include extrafloral nectar Domatia, food bodies. Formation of 

these stuructures provide natural enemies food material and shelter, (Heil, M. (2008). 

Extrafloral is aqueous solution comprised saccharide compounds and amino acids 

which emitted from extrafloral nectary organs (Oliveira et al., 1999). Extrafloral nectar are 

found on shoots inflorescences, leaves of the plants in more than 800 plant species (Koptur, 

1992; WÌackers et al., 2001; Turlings & WÌackers, 2004). The nectar attracts natural enemies 

(both predator and parasitoids). Majority of plants emit extrafloral nectar without regard the 

presence of insect herbivore. The production of this constitutive nectar permits trees to load and 

provide nutrients to predators and parasitoids. Besides, when plants under attack of herbivores 

extrafloral is induced in higher level, in response of mechanical injury, and by external JA 

application (Heil et al., 2001; Heil et al., 2004; Kost & Heil, 2005, 2008). Parasites feeding on 

nectar increase their reproduction rate and live much longer. Trees leaves getting airborne 

volatiles can enhance nectars emission in the same plant and in neighboring trees on the same 

species (Heil & Silva Bueno, 2007). 

Domatia are little morphogenetic sunken sites on trees and act as refugee site for mites 

and other insects. In the other hands, mites and other insects provide benefit to the plants by 

eliminating spores and other residues structures of pathogenic fungi and by preying on 

phytophagous mites and insect pests. Most insect species surviving in this hollow structure are 

mites and ants although other insects like thrips may utilize the protection offered by the 

structure (Thaler et al., 2012). 
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Figure 2. Indirect defense mechanisms of plants, (Dudareva et al., 2006) 

 

 
 

 

 

4. Conclusion And Future Perspective 

The plants defend themselves against insect herbivores through utilizing the combination of 

two strategy defenses direct defense traits and indirect defense approaches, direct defense is 
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involved both physical and chemical barriers which synergistically obstruct insect herbivoreôs 

growth, development, reproduction, physical barrier of direct defense reduce nutrient values, 

digestibility, palatability of plant tissues and this structural trait  makes plants more difficult to 

feed through hardened leaves and other parts of plant and also produce small structures that 

prevent herbivores to utilize different plant parts, chemical barrier in direct defense also 

challenge to herbivores attacks via disturbing insect digestive enzymes and other proteins in 

insects, second strategy of plant defense is indirect defense and this approach has no direct 

impact on insect herbivores but suppress pests by releasing volatile compounds that attract 

natural enemies of the herbivores, furthermore, this indirect defense mechanisms recruited 

inducible constitutive structures such as extrafloral nectar, food bodies and refugee sites all 

these structures help plants to attract predators and parasitoids that reduce herbivore infestation.  

Although, last few decades plant defense responses has attracted the attention of scientists in 

entomology, plant physiology, biotechnology, much of the underlying mechanism have yet 

unanswered. There is require to comprehend the herbivore-signal molecules, their recognition, 

mode of action and addition signal transduction. As single trait can affect the herbivores or 

natural enemies negatively or positively, comprehension of multitrophic interaction is essential 

to ascertain results of supposed defensive characteristics of a plant for pest management. The 

future challenge is to utilize the plant inhibitors and plant defensive proteins for pest control and 

it is important to understand genes encoding proteins that are up or downregulated at the time 

the plant response insect invasion. Before applying some plant chemicals (plant protein 

inhibitors, putative defense proteins, and secondary metabolites) in the field, it is significant to 

understand the chemical changes on herbivores and plant growth and production. A better 

understanding of putative plant defense proteins against insect digestive enzymes and elicitors 

and other involved in plant defense response provides us necessary conditions for their 

exploiting in pest management. 
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Abstract 

The use of veterinary drugs in food animals particularly for growth promotion 

leads to the dangers of drug residues in meat, milk, eggs and poses severe health 

hazards to the consumers. In 2006 the EU has banned the use of antibiotics in food 

animals to prevent the dangers of drug residues which can be a serious public 

health concern. Therefore the alternative, natural and organic resources have now 

become very important to be used as feed resources to enhance the production of 

food producing animals. On the other hand fodder shortfall is an important 

problem in livestock farming and therefore many alternative processes have been 

developed to fulfill the paucity problem i.e, preservation of fodder (hay and silage 

making) and introduction of hybrid seed varieties. Consecutive and uninterrupted 

feed supply to the livestock is basic requirement in progressive farming. Ķn this 

scenario the cost effective feeding is an important key rule of success as feeding the 

animals has a lion share in farm operations. The alternative or non-conventional 

feed resources are getting remarkable attention and popularity in subtituting the 

ruminant nutrition. Throughout the world huge amount of unconsumable fruits and 

vegetables are wasted every day which can be used as an alternative for feeding 

the animals if treated and handled properly. Ķn this regard, along with other agro-

based fruits, tomatoes can be considered as subsititute in fulfilling nutrients 

requirement of dairy animals. The fruit tomatoes belong to Solanaceae family, 

produced in almost all of countries of the world. Most of the time its over 

production leads to spoilage or expiry and the disposal of such tomatoes is a 

challenge in tomato producing countries especially in Turkey which leads to 

economic loss and environmental pollution as well. These unconsumable tomatoes, 

tomato pulp or pomace can be processed and fed to ruminants or can be used in 

silage making along with rice straw or wheat straw and fed for long time efficiently 

at very low price. The usage of these organic agro-industrial based by-products 

can econmically be affordable because the conventional feedstuff are often 

expensive, laborious and time consuming. Ķn past the phytogenics and botanicals, 

oil meals, bran, brewers' grains, distillers' grains, beet pulp and molasses, have 

been used as feed resources. This review evaluates the supplementation of some 

by-products particularly tomatoes in regard to their characteristics, nutritive value 

and their usage as an alternative feed resources for livestock. 

 

Keywords: Tomato pulp, Alternative feeds, Non-conventional feeds, Fodder 

shortage 
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Introduction  

In order to treat or as growth promotors the antibiotics are injected inside the food producing 

animals and birds which leads to accumulation of these antimicrobials in the tissues and organs. 

When these animals and birds are consumed (through milk, milk by-products, meat and its by-

products) by humans it can pose a serious public health concern. These drug residues can be 

fatal for human life directly or indirectly by carcinogenic, mutagenic or teratogenic effects. 

When these are in continuous use these can lead to drug resistance or antibiotic resistance 

(Butaye et al., 2001) 

Throughout the world the livestock sector has been a back bone in providing reasonable 

livelihood to the poor people and livestock farmers in the form of improving their monetary 

situation, social and food security. It is anticipated that in 2050 the world would need 73 % 

more meat and 58 % more milk. However in developing and poor countries where almost every 

child is effected by under nutrition, this demand will be 109 % and 116 % respectively (FAO, 

2011). In order to accomplish this need of quantity and quality of huge feed resources will be 

required but the poor countries are already confronting the food shortage. In Asia, Bangladesh 

encounters the shortfall of 49.4 and 81.9 % roughages and concentrates (Uddin, 2013), whereas 

in Pakistan a deficiency of 43.9, 49.7 and 44.2 % of dry matter (DM), crude protein (CP) and 

total digestible nutrients (TDN) (Habib, 2008). In China deficit of 10, 30 and 20 million tons of 

protein feed, energy feed, and aquatic feed, respectively was recorded (Jie Chen, 2012) and in 

India a shortage of 25, 159 and 117 million tons of concentrates, green forages and crop 

residues making respectively a shortfall of 32, 20 and 25 % of the requirement was reported 

(Ravi Kiran et al., 2012). 

Tomato belongs to botanical family Solanum lycopersicum, it was originated in South America, 

plant is normally up to 1-3 meters high, perennial and fruit weight is about 100 grams. Its 

production was 11 million in 2007 whereas 152 million in 2009. China being the largest tomato 

producing country produces about 130 million tons tomato per year and is followed by USA, 

Turkey, Italy and India (FAO, 2011). 

 

Tomatine 

The unripe tomatoes as well as green parts of ripe tomatoes have an active ingredient 

ñtomatineò (a solanine-like alkaloid, saponin) that may be toxic to insects, dogs and to some 

extent to herbivores causing diarrhoea, vomiting and intestinal pain. However the tomatine 

becomes vanished when tomato becomes ripe and it is also having medicinal characteristics i.e. 

anti-carcinogenic, anti-inflammatory, antibiotic, antipyretic and anti-cholesterol (Milner et al., 

2011 and Straney, 1998). 

 

Tomato is cultivated on largely scale throughout the world. It is consumed in different 

processed forms such as tomato juice, paste, puree, ketchup and sauce. During the processing 

phase, a by-product known as tomato pomace (TP) is generated which is about 4 % of the 

tomato fruit weight an in Iran its yearly production is almost 150000 metric ton (MT). The dried 

tomato pomace (DTP) contains 22.6-24.1% protein, 14.5-15.7% fat and 20.8-30.5% fiber. DTP 

is good source of vitamin A, B1 and B2 (Aghajanzadeh-Golshani et al., 2010). Ziaei and Molaei 

(2010) found that TP silage having 10% wheat straw can be supplemented to sheep and can be 

compared with alfalfa hay during the scarcity periods of roughages. Mahmoud Omar (2010) in 

his study trial found that TP can be fed up to 30% of the concentrated diet during pregnancy and 

lactation of Awassi ewes. 
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                                      Table 1.Nutritional facts of Tomato juice 

Nutrients Value per 100 g (3.5oz) 

Carbohydrates 3.9 g 

Sugars 2.6 g 

Dietary fibers 1.2 g 

Fat 0.2 g 

Protein 0.9 g 

Water 94.5 g 

Vitamin A Equiv. 42 micro g (5%) 

Vitamin C 14 mg (17%) 

Vitamin E 0.54 mg (4 %) 

Potassium 237 mg (5%) 

Lutein and xanthine 123 micro g 

(Alibes et al., 1990) 

The speedy increase in human population, rampant industrialization and rapid urbanization has 

nearly minimized the usage of land for fodder cultivation for dairy animals. On the other hand a 

hype has been seen in the prices of feed ingredients i.e. maize, wheat, fish meal and soybean 

meal has increased by 160, 118, 186 and 108 %, respectively in the last decade, while the price 

rise in livestock products such as poultry meat, pork and lamb was only 59, 32 and 37 % 

respectively while hype in the price of beef was 142 % (Index Mundi, 2013). Under these 

circumstances fulfilling the need of nutrients requirement of livestock sector by using only the 

conventional sources will not be enough, the alternative feed resources should also be taken into 

consideration.  The fruit and vegetable processing, packing, distribution and consumption in 

India, Philippines, China and USA produce almost 1.81, 6.53, 32.0 and 15.0 million tons of fruit 

and vegetable wastes (Table 2). The dumping of these unconsumed fruits and vegetables either 

landfills or in rivers leads to environmental pollution and these unconsumed agro-based 

substances, after recycling, can be used for feeding the animals or after further treatment can be 

of value-added importance. This way of handling, converting and transforming the unconsumed 

food items as a feed resource is in fact ñwastes to opportunities for developmentò and is a 

remarkable, extraordinary and prodigious contribution in the livestock and dairy industry 

throughout the world. 
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Table 2.Fruit and vegetable waste generated after processing, packing, distribution and 

consumption in organized sector. 
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F V Total Processing Distribution  Consumption 

India  74.88 146.55 221.43 2.2 4.87 25 10 7 1.81 

China 122.19 473.06 595.25 23.0 136.91 2 8 15 37.91 

Philippines 16.18 6.30 22.48 78.0 17.53 25 10 7 6.53 

Malaysia 1.07 1.21 2.28 80.0 1.82 25 10 7 0.68 

Thailand 10.27 3.81 14.08 30.0 4.22 25 10 7 1.57 

USA 25.38 35.29 60.67 65.0 39.43 2 12 28 14.95 

I
CAR

1
. 2012, NHB. 2011, FAO. 2011; MOFPI

2
. 2007-08; Gustavsson

3
 et al., 

2011(FAO. 2011); 

The below mentioned are the obtained by-product from tomato and constitute about 5-

13% of whole tomato (Ventura et al., 2009). 

Tomato Pomace 
It is a mixture of tomato peel having crushed seeds and small amount of pulp. Tomato 

pomace is comparatively rich in protein contents 17-22% DM and fat contents 10-15% 

DM, crude fiber contents 33-57% DM range, NDF 50-72% DM largely composed of 

ADF 39-60 %, Lignin content ADL 20-30% DM (Feedipedia, 2011). Some tomato 

pomaces containing less than 7% ADL in the DM have been described (Gasa et al., 

1989 and Fondevila et al., 1994). 

Skin (peels) 

The skin peels are obtained by steaming process and used for canning. This by-product 

has comparatively less amount of protein and fat contents than tomato pomace 

(Battaglini et al., 1978; Knoblich et al., 2005). The tomato skin has a higher, up to 8 % 

of DM, sodium (Na) contents when NaOH is added in the mechanical process and it 

also improves the nutritional value of tomato skin (Cotte, 2000). 

 

 

Tomato seeds 
These are by product from tomato cannery obtained by de-seeded canned tomato, have a 

high protein 25-28% DM, fiber 54% ADF and fat 20-24% DM contents (El Boushy et 

al., 2000; Persia et al., 2003). 

Tomato pomace, skins, and seeds are dried before fed to ruminants, poultry and other 

livestock. (OECD, 2008) 

Effects of Dried Tomato Pomace (DTP) on sheep feed 

In a research trial conducted by K. Gebeyew et al., (2014) he found the main impacts of 

using Dried Tomato Pomace (DTP) as an alternative to the mixture intake, apparent 
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digestibility, concentrate mix and live weight of Hararghe highland sheep who were 

given pasture hay as a basal diet. The chemical composition of DTP reveals that it can 

be used as an alternative to poor quality hay. However, in this research study the DTP 

didnôt improve the digestibility of dry matter (DM) and organic matter (OM) possibly 

because of its comparatively high crude protein (CP) contents however it led to better 

CP digestibility. Final body weight, average daily gain (ADG) and Feed Conversion 

Efficiency (FCE) were significantly affected. In conclusion DTP could alternate 100% 

concentrate mixture as a supplement to sheep fed on a basal diet of natural pasture hay. 

Effect of different levels of tomato pomace in broilers chick performance 

The tube feeding experiment showed that N digestibility and TME of untreated tomato 

was 44.5% and 3668 kcal/kg respectively. Based on tube feeding experiment the results 

obtained by evaluating the effects of different levels of DTP in broiler chicks 

performance, abdominal fat, pancreas, liver, breast, and also on gizzard weight for 

broiler chicks. The feed used in the trial was isocaloric, isonitrogenous and mainly 

composed of soybean meal which is control diet and it was replaced by 5, 10, and 15% 

of untreated tomato pomace. Water and Feed were provided ad libitum to the chicks 

throughout the trial. The total feed intakes having untreated tomato pomace and live 

weight gains were similar to the control diet (p>0.05). It was concluded that about 15% 

inclusion of untreated tomato pomace could be recommended for practical feed 

formulations. This results found were nearly same to the results of Squires et al., (1992) 

trial in which it was showed that feeding up to 20 % percent untreated tomato cannery 

waste had no effect on measured production parameters. Squires et al., (1992) also 

recommended that tomato pomace might enhance the digestibility of nutrients when 

treated with alkali. 

Use of Dried Tomato Pulp in Diets of Laying Hens 

The tomato wet pulp, if further dried to 900 g/kg dry matter and also due to its chemical 

composition and an effective nutritional value, can be used as an effective feed resource 

for poultry industry. The DTP is composed of 166-237 g/kg, CP 57-122 g/kg crude fat 

(CF) and 300-378 g/kg CF. The limiting factors of DPT in poultry feed are its high fiber 

and low energy contents (Squires et al., 1992). When the tomato meal fed at levels of 

80-150 g/kg in diets to laying hens it didnôt show any negative effects on egg quality 

and egg production (Yannakopoulos et al., 1992). Moreover when a comparison was 

made between DTP (@ 120 g/kg of feed) mixed feed and corn soybean meal to control 

group it was revealed that it had same effects on feed consumption and egg production 

(Dotas et al., 1999). Tomczynski (1978) found that that hens fed on diets having tomato 

skins up to 71.7 g/kg had increased egg production as compared to the hens which were 

fed on a control diet. However Dotas et al., (1999) found no negative effects on egg 

production when the hens were fed on feed containing DTP at the level of 120 g/kg. 

Gregoriades et al., (1984) found no significant difference in egg production when the 

hens were fed on diet having DTP at the level of 150 g/kg. Yannakopoulos et al., (1992) 

found that egg weight could be increased when the hens were fed tomato meal possibly 

due to high lysine contents. Dotas et al., 1999 reported that the shell thickness and 

weight of eggs were not changed by increased levels of DTP possibly due to the same 

phosphorus, calcium and vitamin D proportions in the feed. The egg production and egg 

mass can be increased to 2.7 % and 4.1 % respectively if the feed of laying hens, 27-38 
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weeks old, is supplemented with DPT @ 100 kg/ton. However it is important to note 

that the egg production and egg mass both of the parameters are decreased up to 3.6 % 

and 3.0 % respectively if the laying hens are fed with diet containing DPT @ 150 

kg/ton. But the feed efficiency is increased up to 2.9% compared to the control. Thus 

DPT can be substituted as feedstuff in laying hens diet @ 100 kg/ton and it doesnôt lead 

to any negative effects on egg quality. 

 

 

 

Nutritive value of tomato pulp for ruminants  

The nutritive value, protein utilization and digestibility of tomato pulp for dairy animals 

is investigated by many researchers. There are a lot of studies conducted to find out the 

effects of mixing of dietary enzymes on digestibility of nutrients rich ration in DTP and 

the obtained results showed that digestibility of each nutrient in TP in steer was a bit 

higher when it fed with clover hay as compared to when it was fed separately. For ether 

extract there was significant difference in digestibility 56.3 and 46.2 for protein and 

crude protein respectively. The fecal samples of steers were of waxy or sticky texture. 

The average coefficient of digestibility for protein, ether extract, crude fiber, and 

nitrogen free extract were 56.3, 90.2, 46.2, and 79.0 respectively (C. B. Ammerman 

et.al., 1965). 

Table 3 Chemical composition of tomato pulp (DM %) 

By-product 

name 

 

DM %  

 

CP EE CF NDF ADF Lig  

Dried 91.3 23.6 8.90 24.1 50.04 36.62 26.7 

Wet 14.2 19.5 12.30 27.3 63.60 43.50 25.8 

Silage 29.5 19.2 14.60 44.9 - - - 

DM = dry matter, CP = crude protein, EE = ether extract, CF = crude fiber, NDF = 

Neutral detergent fiber, ADF = acid detergent fiber, Lig = lignin 

Weiss and Koch 1997, Denek and Can 2006, Aherne and Kennelly 1982, Alibes and 

Rodriguez 1983, Chumpwadee and Chantiratikul 2007. 

 

Tomato pomace (TP) is a by-product obtained from the processing of tomato paste. After the 

extraction of tomato juice a residue, wet TP, is left which is almost entirely composed of water, 

tomato seeds and peels. Due to its high water content (75%) it canôt be stored for more time and 

often becomes quickly dry but it can be treated with artificial drying however it is suggested to 

use it in fresh form. TP, when it is ensiled with or without mixing any additives, it can be fed to 

the ruminant for longer periods of time. However its mixing with grain and straw during 

ensiling process can decrease the DM matter contents, eliminate excess water drainage and 

nutrition losses of TP. The TP can be used as an alternative feed stuff for ruminants due to its 

cost effectiveness (Weiss and Koch 1997, Denek and Can 2006, Aherne and Kennelly 1982). 

Culled tomatoes 
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Fresh culled tomatoes contain 14-20 % CP, 4-5 % EE and 22 % ADF. Tomatoes contain 40-60 

% non-structural carbohydrates, 90-95 % of them are soluble sugars and 5-10 % pectins 

(ANSES, 2008; Ventura, Pieltin and Castanon, 2009). 

Usefulness in Ruminants 

The culled tomatoes are relatively more digestible in ruminants than TP due to the fact that they 

are composed of highly digestible pulp and less fiber. The in vitro OM digestibility of fresh 

tomatoes was reported to be 63 % providing a DE value of 2.59 Mcal DE/kg DM. It is lower in 

degradability of protein was because of its high acid detergent insoluble nitrogen (ADIN) 

content. Fresh cull tomatoes can be fed up to 1.5 kg to male goats with ad lib ryegrass hay 

without digestive disorders (Ventura, Pieltin and Castanon, 2009). 

Usefulness of Tomato pomace in ruminants 

The tomato pomace (TP) can either freshly be fed or fed when it is dried or ensiled. In order to 

ensile TP it is always recommended to mix it with wheat, rice straw or maize stovers at the 

proportion of 70:30. It has 2.37 Mcal ME/kg DM and 1.43-1.53 Mcal NE/ kg DM for lactating 

dairy cattle (NRC, 1989). In multiparous cows dried TP could be added up to 32.5 % in 

concentrate mixture without having negative effects on health, milk yield and DM intake 

(Belibasakis, 1990). In male buffalo bulls sun dried TP could be used as an alternative in the 

feed without disturbing DM intake, digestibility of nutrients, urinary purine derivatives, 

microbial protein synthesis and total volatile fatty acids (VFAs) production in the rumen 

(Bakshi, Kaur and Wadhwa, 2012). In Brahman-Thai steers dried TP could be added @ 50 % in 

TMR without posing any negative effects. Dairy cows fed on fresh TP, maize silage had DM 

intake (3.74 percent BW), milk yield (35 kg/day) and milk composition comparable with the 

cows fed with maize silage alone (Weiss, Frobose and Koch, 1997). Caluya et al. (2003) 

recommended that tomato pomace (fresh, dry or ensiled) could replace 50 % of the roughage. 

 

Conclusion 

From this overview, we can conclude that there is an extensive list of botanicals or agro-based 

by-products which can be fed as an alternative to the conventional feed stuffs in fulfilling the 

nutritive requirements of dairy industry and poultry industry. Future research work, by using a 

multi-disciplinary approach, is needed to look for the best use, mainly in terms of cost 

effectiveness. However it is not sufficient that a by-product is better suited as an animal 

feedstuff than for other purposes, but it must also be cheaper than conventional feed ingredients. 

It also became clear that the chemical composition of by-products can vary largely as a result of 

different processing methods and materials. The effective and efficient utilization of fruit and 

vegetable wastes will reduce the cost of animal feeding thereby increasing farmersô profits, 

generate an array of value-added products and help in waste management and reduction of 

environmental pollution. 

 

On the basis recent studies the following conclusion are made, 

1) Tomato pulp may be fed as a replacement for energy feedstuffs to ruminants. 

2) To prevent disposal problem of tomatoes, cull tomatoes may be dehydrated and 

efficiently utilize as a feed stuffs for poultry and livestock. 

3) Using as feedstuff for poultry, tomato pulp will not replace alfalfa meal using as 

pigment agent in the diet of broilers rather it can be used as energy source in the diets of 

stating pullets. 

4) Relatively high content of protein but low digestibility should be considered in ration 

formulation. 

5) Dried tomato pulp can also be used as an alternative feedstuff in laying hen diets 

without the negative effects on egg quality and performance. 
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6) Variation might exist in metabolisable energy and digestibility values of dried tomato 

pulp between younger broiler cockerels and adult laying type cockerels. 

7) For practical diet formulation 15% inclusion of untreated tomato pomace could be 

recommended. 

8) Nutritional value of apple pomace and tomato improved when used together (with ratio 

of 50:50), also apple pomace can be substituted efficiently up to 30% of diet without 

any adverse effect on performance of dairy cows. 

9) In ruminant diets tomato seeds may be a good by-product feedstuff for use. 
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¥zet: AVMôler ºzellikle kent k¿lt¿r¿ ve t¿keticiyi birleĸtiren bir yapēya sahip olup 

yaĸamēn merkezi konumuna yerleĸmiĸ durumdadēr. AVMôler t¿m ihtiya­larē 

karĸēlayabilecek potansiyele sahip olmakla birlikte t¿ketici i­in bir­ok farklē ¿r¿n¿ 

bir arada sunmaktadēr. B¿y¿k ĸehirlerde kocaman yapēlarēyla dikkat ­eken 

AVMôler artēk k¿­¿k ĸehirlerde de boy gºstererek toplum ve ĸehir yapēlarēnē da 

deĵiĸtirmeye baĸlamēĸtēr. Tokat ilini ºrnek alarak yapēlan bu araĸtērmada 

AVMôlerin artēĸē ¿zerine t¿keticilerin t¿ketim k¿lt¿r¿ndeki deĵiĸikliĵi ile birlikte 

k¿­¿k esnafēn AVMôlere karĸē nasēl bir bakēĸ a­ēsē sergilediĵini ve AVMôlerin 

varlēĵēnēn ne gibi tezah¿rleri ortaya ­ēkardēĵēnē toplumsal hayata yansēmalarē 

¿zerinde durulmaktadēr. K¿­¿k esnafēn AVMôlere bakēĸ a­ēlarēnēn nasēl olduĵu ve 

durumu nasēl deĵerlendiklerini kendi ifadeleriyle ve anlam d¿nyalarēyla 

sunabilmeyi ama­lamaktadēr. Araĸtērmanēn metodolojisini nitel araĸtērma yºntemi 

oluĸturmaktadēr. Tokat ilinde bulunan 10 k¿­¿k esnaf ile yarē yapēlandērēlmēĸ 

gºr¿ĸmeler ger­ekleĸtirilmiĸtir. Araĸtērma verilerinde betimsel analiz 

kullanēlmēĸtēr. Araĸtērmada k¿­¿k esnafēn AVMôlerin varlēĵēndan rahatsēzlēk 

duyduklarē, ĸu anlēk kendilerini ge­indirebilecek seviyede bir iĸ olanaĵēna sahip 

olsalar da ilerleyen zamanlarda AVMôlerin artēĸē k¿­¿k esnaf i­in b¿y¿k 

tedirginlik uyandērdēĵē bulgusuna ulaĸēlmēĸtēr. K¿­¿k esnafēn kalkēnmasē i­in 

ºzellikle finans kaynaĵē ve devletin desteĵini bekledikleri gºr¿lm¿ĸt¿r. K¿­¿k 

esnafēn kendini geliĸtirebilmesi i­in imkan ve olanaklarēn kēsētlē olduĵu Tokat 

ilinde AVMônin varlēĵē ve olasē ilerleyen zamanlarda a­ēlacak olan AVMôlerin 

k¿­¿k esnaflarēn sonunu getireceĵini ºngºrmek m¿mk¿nd¿r. 
 

Anahtar Kelimeler: avm, t¿ketim k¿lt¿r¿, t¿ketici, k¿­¿k esnaf 

 

 

Giriĸ 

ñAVM olgusunun ilk habercileri, 1900ôlerde ABD ve Avrupaôda gºr¿lmeye baĸlanan ve 

geleneksel alēĸveriĸ olgusunu deĵiĸtiren s¿permarketlerdir (department store) Ancak g¿n¿m¿zde 

bildiĵimiz AVMôlerin ortaya ­ēkēĸē 1950ôleri bulmuĸtur AVMôlerin geliĸimini, ºnce 

banliyºlerdeki konut alanlarēnēn ihtiya­larēna yºnelik olarak, sonrasēnda ise kentlerdeki t¿ketim 

toplumunun ve t¿ketim mek©nlarēnēn geliĸimine ve dºn¿ĸ¿m¿ne paralel olarak deĵiĸim 

gºsterdiĵini aktarmaktadēr. 20. y¿zyēlēn ortalarēnda banliyºlerdeki konut alanlarēnēn ­ekiciliĵini 

arttēran bir unsur olarak kullanēlan AVMôler, giderek baĸlē baĸēna kazan­ getiren yatērēmlar 

haline gelmiĸtirò (Uzun, G¿l, G¿l, Uzun, & Uzun, 2017). 

AVMôlerin geliĸmesi ile birlikte toplum ve ĸehir yapēlarē da deĵiĸiklik kazanmēĸtēr. Yaĸanan bu 

deĵiĸiklikler sonucu k¿lt¿r¿n deĵiĸimi de sºz konusu olmuĸtur. K¿lt¿r bir yaĸam tarzēdēr. Bu 

yaĸam tarzē ge­miĸten g¿n¿m¿ze aktarēlēyor ancak AVMôler bunu aktarma ile ­eĸitli kurduĵu 

d¿zeneklerle saĵlēyor Bunun yanēnda insanlarēn ihtiyacē olmayan ĸeyleri almasē gerektiĵi hissini 

veriyor. Bu da en ­ok k¿­¿k esnafē etkilemektedir. 



 

International Science and Academic Congress                                                             

 

38  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

1) ARAķTIRMANIN METODOLOJĶSĶ 

1.1.Araĸtērmanēn Konusu 

 

T¿keticiler ºzellikle son yēllarda AVMôler ile birlikte gēda, kērtasiye, giyim vb. bir­ok ¿r¿n¿n 

bir arada bulunduĵu se­im yapma ihtimallerinin y¿ksek derecede olduĵu alana yºneldiler. 

AVMôler zaman i­inde perakende sektºr¿n¿ canlandērmēĸ aynē zamanda da t¿keticilerin satēn 

alma davranēĸlarēnē da etkilemiĸtir. AVMôler 21.y¿zyēlda her kesimden t¿keticinin ihtiyacēnē 

karĸēlayan ­aĵdaĸ, dinamik ve canlē yaĸam merkezleridir. G¿n¿m¿zde ĸehirlerin sanatsal olarak 

en gºrkemli yapēlarē olarak nitelendirilen AVMôler tek imaj, m¿lkiyet ve merkezi bir yºnetim 

tarafēndan yºnetilmesiyle geleneksel yºnetimden ayrēlmaktadēr (Akg¿n, 2010). 

AVMôler kent k¿lt¿r¿ ile t¿keticinin buluĸtuĵu mekanlardēr. T¿ketim toplumunun kentlerde 

yeni bir oluĸumu olan bu mekanlar, sermayenin paraya dºn¿ĸt¿ĵ¿, t¿keticinin ihtiyacēna cevap 

veren ve kentte yaĸanan ĸeylerin yeni bir tezah¿r¿n¿ oluĸturur. Kentte kurulan bireyler arasē 

iliĸkilerde ºnceden yaĸanan olumsuzluklarē unutturan ferah bir yaĸam tarzē sunmaktadēr. Kent 

merkezlerini taklit ederek kendi benliĵini oluĸturmasēna yardēmcē olur. AVMôler k¿­¿k bir kent 

yaĸamēnē andēran yeniden yapēlanmēĸ sosyal bir ortam oluĸturur (Uzun, G¿l, G¿l, Uzun, & 

Uzun, 2017). 

AVMôlerin a­ēlmasē ile birlikte k¿­¿k esnafēn kendini s¿rd¿rebilme olanaĵē giderek 

azalmaktadēr. K¿­¿k esnaf AVMôlerin gºsteriĸli yaĸamēna karĸē ayakta durmakta zorlandēĵē 

gºr¿lmektedir. Bunun neticesinde k¿­¿k esnafēn AVMôlere bakēĸ a­ēlarē ne derece olumlu ne 

derece olumsuz bir hal aldēĵēnē gºrmek i­in araĸtērmamēzēn konusunu bu ĸekilde belirledik. 

T¿keticilerin AVMôleri tercih etme sebeplerinin k¿­¿k esnafa etkilerini gºrebilmeyi ama­ladēk. 

K¿­¿k esnaf kendinin de t¿keticisi olabileceĵi bir mekan olan AVMôlere nasēl baktēĵēnē 

konumuzu temel olarak ortaya koymaktadēr. Bir k¿lt¿r olarak yerleĸen AVMôler k¿­¿k esnafa 

ĸans tanēmamaya baĸlamēĸtēr. K¿lt¿r olarak eskiyi yeniye tercih etme alēĸkanlēĵē k¿­¿k esnafēn 

ne durumda olduĵunu bize gºsterecektir. AVMôler sunduĵu koĸullar ile birlikte ĸehrin kendi 

i­erisinde bulunan yapēyē da gºz ardē etmeyerek yeni ve gºsteriĸli bir sosyal ortam oluĸturur. 

1.2.Araĸtērmanēn Amacē 

 

G¿n¿m¿zde AVMôler giderek b¿y¿k bir artēĸ gºstermektedir. Bu sayēlar b¿y¿k ĸehirlerde ­ok 

y¿ksek iken k¿­¿k ĸehirlerde de artēĸē dikkat ­ekmektedir. K¿­¿k esnaflarēn yoĵun olduĵu 

k¿­¿k ĸehirlerde AVM sonrasē t¿keticinin gºsterdiĵi t¿ketim k¿lt¿r¿ndeki deĵiĸim gºzle 

gºr¿l¿r bir artēĸ sergilemektedir. Araĸtērmanēn amacē da bu artēĸēn Tokat ili baz alēnarak k¿­¿k 

esnafēn AVMôye ne ĸekilde yaklaĸtēĵēnē ve AVMônin varlēĵēnēn ne gibi tezah¿rleri ortaya 

­ēkardēĵēnē gºrebilmektir. 

 

1.3.Araĸtērmanēn Sēnērlēlēklarē 

 

Araĸtērmanēn zaman kēsētlēlēĵē nedeniyle ºrneklem sayēsē kēsētlēdēr. Araĸtērma Tokat ilini temel 

almasēna raĵmen kullanēlan nitel yºntem ve ºrneklem sayēsēndan dolayē genellenemez. 

 

1.4.Araĸtērmanēn Yºntemi 

 

Araĸtērma Tokat ilindeki k¿­¿k esnafēn AVMôye bakēĸ a­ēsē konusuyla yapēlmēĸ, yºntemi yarē-

yapēlandērēlmēĸ form ile nitel yºntem uygulamasē ĸeklinde ger­ekleĸtirilmiĸtir. Nitel araĸtērmada 

yer alan ilk basamak olan toplumsal benliĵin kabul edilmesi adēmēyla baĸlamēĸtēr. Ķlerleyen 

s¿re­te ise sērasēyla bir bakēĸ a­ēsē belirlenmiĸ, ­alēĸmanēn tasarēmē yapēlmēĸ, veriler toplanēp 

analiz edilmiĸ ve yorumlanēp baĸkalarē bilgilendirilmiĸtir. 

Nitel araĸtērma, etkileĸim i­indeki olaylara ve s¿re­lere odaklanēr. Deĵer baĵēmlēdēr ve a­ēk­a 

gºr¿l¿r. Kuramlar ile toplanan veriler birbiriyle b¿t¿nleĸmiĸtir. Olaylar ve kiĸiler az sayēdadēr. 

Araĸtērmacē karĸēsēndakilerle iliĸki i­erisindedir (Neuman, 2017).  Nitel araĸtērma insanlarēn 
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yaĸam tarzē ve ºyk¿lerini anlamada, toplumsal deĵiĸmeyi ve ºrg¿tsel yapēlarēnē anlamada 

kullanēlan bit yºntem t¿r¿d¿r. Ķnsanlarēn olaylara veya durumlara nasēl bir anlam y¿kledikleri 

ºn plandadēr. Bu yºn¿yle nicel araĸtērmadan onu ayēran yºn¿d¿r. Olaylara gºre insanlarēn ºznel 

bakma eĵilimlerini ve insanlarē daha kolay anlama a­ēsēndan nicel yºntemden ayrēlēr ve 

araĸtērmayē kolaylaĸtērēr. Nitel araĸtērma insanēn kendi sērlarēnē ­ºzmek ve insanēn kendi 

oluĸturduĵu toplumsal sistemlerin derinlemesine keĸfedilmesiyle geliĸtirilen bir yºntem t¿r¿d¿r. 

Bilginin inĸa edilme s¿recini izler ve t¿mevarēm yºntemini kullanēr (¥zdemir). 

1.4.1.Evren ve ¥rneklem Belirlenmesi 

Nitel ve nicel araĸtērmacēlar ºrneklemeye farklē yaklaĸēr. ¢oĵu araĸtērmacē temsil g¿c¿n¿n 

y¿ksekliĵinden dolayē nicel araĸtērmayē ºnerirler. Ama­ ise k¿­¿k ºrneklemden b¿y¿k bir 

temsil g¿c¿ne ulaĸmayē saĵlamaktēr. Bunun i­inde matematik i­in ºnemli olan olasēlēk 

kuramlarē kullanēlēr. Araĸtērmacēlar i­in iki olasēlēk vardēr. Bunlar rastlantēsal olmayan ve 

rastlantēsal olan olarak ayrēlēr. Rastlantēsal ºrneklemler nicel veriler i­in kullanēlērken 

rastlantēsal olmayan ºrneklem ise nitel veriler i­in kullanēlēr. Rastlantēsal olan ºrneklem i­in 

araĸtērmacēlarēn iki motivasyonlarē vardēr. Ķlki zaman ve maliyet, ikincisi ise doĵruluktur. Nitel 

araĸtērmacēlar temsil g¿c¿nden ziyade ºrneklemin toplumsal yaĸamē nasēl aydēnlattēĵēna 

odaklanērlar. Nitel araĸtērmacēlarēn dertleri toplumsal yaĸam s¿reci hakkēnda ºĵrendiklerini 

geliĸtirebilecek bir olay bulmaktēr (Neuman, 2017). 

Rastlantēsal olmayan ºrneklem t¿rleri yedi baĸlēk altēnda toplanēr. Bunlar; ñgeliĸig¿zel 

ºrneklem, kotalē ºrneklem, amaca yºnelik ºrneklem, kartopu ºrneklem, aykērē olay ºrneklem, 

ardēĸēk ºrneklem ve kuramsal ºrneklemòdir. Bizim araĸtērmamēzda kullandēĵēmēz evren 

araĸtērmamēzēn yºntemi doĵrultusunda kēsētlēdēr. Evrenimiz Tokat ilindeki k¿­¿k esnafē 

kapsamaktadēr. Kullandēĵēmēz ºrneklem ­eĸidimiz ise olaylarē kuramsal temelle 

temellendirdiĵimiz i­in kuramsal ºrneklemdir. 

1.4.2.Verilerin Toplanmasē 

Veriler yarē-yapēlandērēlmēĸ gºr¿ĸme formu ile birlikte nitel olarak y¿z y¿ze bir ĸekilde 

toplanmēĸtēr. Tokat ilinde bulunan 10 k¿­¿k esnaf ile gºr¿ĸ¿lm¿ĸt¿r. Bu gºr¿ĸ¿len kiĸilerin 1ôi 

kadēn diĵer 9 kiĸi ise erkektir. Yapēlan gºr¿ĸmelerde esnaflarēn verdiĵi bilgiler doĵrultusunda 

d¿kkan isimleri a­ēk olmamak kaydēyla araĸtērma i­in veriler toplanmēĸtēr. 

1.4.3.Verilerin Analizi 

Verilerin analizinde gºr¿ĸme tekniĵi olarak yarē-yapēlandērēlmēĸ gºr¿ĸme formu ile birlikte 

verilerde betimsel analiz yºntemi kullanēlmēĸtēr.  

1.4.4.Veri Toplama Teknikleri 

Verilerin toplanmasē i­in kullanēlan teknik gºr¿ĸme tekniĵinin i­erisinde bulunan yarē-

yapēlandērēlmēĸ gºr¿ĸme tekniĵidir. Ayrēca verilerin toplanmasē i­in ­eĸitli kitap, makale ve 

dergilerden yararlanēlarak geniĸ bir literat¿r taramasē ger­ekleĸtirilmiĸtir.   

2) KAVRAMSAL VE KURAMSAL ¢ER¢EVE 

2.1. Araĸtērmada Kullanēlan Kavramlar 

2.1.1. K¿­¿k Esnaf 

Esnaf, daha ­ok kēsētlē bir sermayesi olan, beden g¿c¿yle iĸ yapan baĵēmsēz olup devletten maaĸ 

almayēp vergi veren k¿­¿k ºl­ekli giriĸimcilerdir. Esnaf, tacir sēfatēna ulaĸmamēĸ d¿zeyde 

sermayesi olmayan ve emeĵe dayalē bir ¿retim ĸekli benimseyip gelir elde eden baĵēmsēz 

­alēĸan kiĸidir. Esnaf iĸletmeleri genelde tek kiĸi tarafēndan kurulu ve bu ­alēĸan sayēsē 10ôun 

altēnda olan iĸletmeler esnaf olarak adlandērēlēr. Bu sebeple iĸ­i ve yºnetici b¿t¿nleĸmiĸtir. 

K¿­¿k ve orta ºl­ekli iĸletmeler ekonomi ve istihdamēn saĵlanmasēnda ºnemli bir rol 

oynamaktadērlar (Demirer, Bayramoĵlu, ķeker, Konak, & ķahin, 2017). 
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Esnaf, bir ĸehrin yapē taĸlarēnē oluĸturan temel dinamiklerden biridir. Esnaflarēn varlēĵē ĸehrin 

kalkēnmasē ve ihtiya­larēn kalkēnmasē i­in b¿y¿k ºnem arz eder. Esnaf, emek ve beden g¿c¿yle 

ya da ticari olarak kullandēĵē samimiyetiyle ĸehirde etkin bir role sahiptir. Birleĸtirici ve 

b¿t¿nleĸtirici bir yapē oluĸturur. Esnaf denilince akla ilk gelen samimiyet, g¿ler y¿z ve 

memnuniyettir. Esnaflarēn varlēĵē bir ĸehrin ­ehresine de b¿y¿k katkē saĵlar. ¥zellikle sanat 

anlamēnda kattēklarē deĵerler paha bi­ilemeyecek kadar deĵerlidir. Ancak esnaflar g¿n¿m¿zde 

yavaĸ yavaĸ azalmaya baĸladē ve ilerleyen zamanda t¿kenme noktasēna gelebilecek ºngºr¿ler 

taĸēmaktadēr. Esnaflarē bu derece etkileyen en ºnemli etken ise b¿y¿k ve gºrkemli bir ĸekilde 

toplumuzda yer edinen AVMôlerdir. 

 2.1.2. Alēĸveriĸ Merkezi(AVM) 

Ķlk AVM 1950ôde Amerikaôda inĸa edilmiĸtir. G¿n¿m¿ze gelene kadar ise b¿y¿k bir 

potansiyele sahip oluĸturmuĸtur. Bulunduklarē yerde artēk sembol haline gelmeye baĸlayan bu 

yapēlar turist ­ekmede ºnemli bir yer edinmiĸtir. Mimari ve gºsteriĸleriyle artēk ihtiya­ i­in 

yapēlan alēĸveriĸlerden ziyade eĵlence yerleri haline dºn¿ĸm¿ĸt¿r. AVMôlerin kurulmasē i­in ise 

b¿y¿k sermaye ve yatērēmlar gereklidir. Hem t¿keticiyi ­ekmek i­in iĸlerini kolaylaĸtērmakta 

hem de maĵazalarē dinamik tutmaktadēr. Maĵazalarēn birbirlerine yakēnlēĵē t¿keticiler i­in 

olumlu bir etki saĵlamaktadēr. Bu etki ise caddede ¿r¿n aramak i­in oradan oraya gitmektense 

bir maĵazada bulamadēĵē hemen yan maĵazada bulmasēnē saĵlamaktadēr. Bu belirtilen 

avantajlar neticesinde ¿lkemizdeki insanlar AVMôlere ­abuk uyum saĵlamēĸlardēr. AVMôlerde 

insanlarēn zaman harcamasē hedeflenmektedir. Bu etken baĸarē saĵladēĵēnda ise insanlar 

ihtiya­larēnēn tamamēnē oradan karĸēlamakta ve AVMôler b¿y¿k bir kitleyi kendine ­ekmektedir. 

Yapēlan bir araĸtērmada insanlarēn AVMôde ge­irdiĵi zaman ile harcadēĵē para doĵru orantēlēdēr.  

Ķnsanlar ister alēĸveriĸ yapsēn ya da yapmasēn onlarē oraya ­eken semboller vardēr. T¿ketici i­in 

ºnemli etken olarak ihtiya­tan ziyade motivasyonunu y¿kselten haz alma, stat¿ belirleme ve 

gºsteriĸ gibi etkenlere dayanarak AVMôleri tercih etmektedir (Kºksal, 2011). 

2.1.3. T¿ketim K¿lt¿r¿ ve T¿ketici 

T¿ketme kavramēnēn ilk kullanēmlarē harcamak, tahrip etmek anlamēndadēr. G¿n¿m¿zde ise 

¿retken ĸekilde savurganlēk olarak nitelenmektedir. T¿ketim ¿retimle yok etme arasēnda olan bir 

kavram olarak addedilmektedir. T¿ketim yeni d¿nyanēn en etken ideolojisi olarak gºr¿lmekte 

daha fazla t¿ketim daha fazla ¿retim ve refahē beraberinde getirdiĵi sºylenmektedir. Toplum 

t¿kettiĵi ĸekilde d¿ĸ¿nsel olarak yeniden ¿retilme potansiyelindedir. Bºylece t¿ketim 

k¿lt¿r¿n¿n deĵerleri yeniden ¿retilir. T¿keticiler kendilerine yaramayan, ihtiya­larē olmayan 

¿r¿nleri alarak stat¿lerinde deĵiĸiklik yapacaĵēnē d¿ĸ¿nd¿kleri ve ilgi uyandēran ĸeylere 

yºnelmektedirler. ¦r¿nlerin oluĸturduĵu hiyerarĸi ile birlikte t¿keticiler kendilerini ifade etme 

bi­imini bu ĸekilde aĵlamaktadērlar (Kula, 2012). 

T¿ketici bir ¿r¿n¿ arzu eden, ihtiyacē olduĵunu d¿ĸ¿nen onu satēn alēp kullanan birey olarak 

gºr¿lmemektedir. T¿ketim bu a­ēdan birey ve toplum arasēnda bir baĵlantē saĵlamakta ve 

bireyin kendini ifade etmede kullandēĵē simgesel bir kod haline gelmektedir. Baudrillardôda 

bunu kodlar ve gºstergeler sistemi olarak a­ēklamēĸtēr. T¿ketimin insanēn ºzg¿rl¿ĵ¿n¿ 

yitirmesine neden olduĵu, baĸkalarēna baĵēmlē hale geldiĵi, ger­ek mutluluĵu nesnelerde 

aramasēna sebep olduĵu sºylenmektedir. B¿t¿n bunlar t¿ketimin aslēnda bir refah aracēndan 

ziyade manip¿lasyon aracēna dºn¿ĸt¿r¿lmesinin gºstergesidir. T¿ketim aĸērē israf ile eĸ anlamlē 

olarak gºr¿lmektedir (Kula, 2012). 

T¿ketim k¿lt¿r¿ hayatēmēzda s¿rekli yaptēĵēmēz bir­ok rit¿el gibi yerini almēĸtēr. T¿ketmek 

arzusu insanlara dayattērēlan ama insanlarēn farkēnda olmadēĵē b¿y¿l¿ bir d¿nya oluĸturur. Bu 

b¿y¿l¿ d¿nya i­inde insanlarē ihtiyacē olmasa dahi t¿ketmeye yºneltecek bir­ok unsur bulunur. 

T¿ketimin temel parametresi olarak gºr¿len en ºnemli ĸey ise gºsteriĸtir. Ķnsanlarēn kendilerini 

tatmin edebilmek i­in ya da karĸēsēndaki kiĸilere karĸē aldēĵē ¿r¿n ile stat¿lerini y¿celttiklerini 

d¿ĸ¿nmektedir. Bºyle bir yanēlgē da insanlarēn s¿rekli haz duygularēnē tatmin edebilmek i­in 
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halk tabirinde kullanēlan ñfuzuliò yapēlan t¿ketimi bizlere gºstermektedir. T¿ketimin ve 

t¿keticinin en sevdiĵi yerler ise AVMôlerdir. AVMôler t¿ketim k¿lt¿r¿n¿n en geliĸmiĸ yeridir. 

Her insan rahatlēkla gidebilmekte ve istediĵi ¿r¿n¿ daha doĵrusu stat¿s¿n¿ alabilmektedir. 

T¿keticilerin bilin­siz olarak yaptēĵē bu t¿ketim AVMôleri bir mabet haline getirmiĸtir. 

2.2. Kuramsal ¢er­eve 

Klasik sosyoloji teorileri t¿ketimi ¿retimle baĵēmlē olarak deĵerlendirmiĸ ve t¿ketime ­ok fazla 

yer vermemiĸtir. Temel olarak kullanēlan kavram ise dºnemin ĸartlarēna uygun olan ¿retimdir 

(Zorlu, 2016). Genel olarak t¿ketim sosyolojisi ve ºzelde de t¿ketim k¿lt¿r¿ ve alēĸveriĸ 

mekanlarē ¿zerine ­alēĸan sosyologlarēn kuramsal deĵerlendirmeleri araĸtērmanēn kuramsal 

­er­evesini oluĸturmaktadēr.  

2.2.1. Veblen 

Veblen, ge­inmenin t¿ketimin hayatēn idame ettirilmesiyle yapēlmasē olarak niteler. ¢alēĸmak 

ge­imi saĵlayabilmek i­in ºnemli sayēldēĵē i­in toplum a­ēsēndan faydalē ve ¿retken bir 

eylemdir. Bu durumda da Veblenôin insan davranēĸēnē ustalēk i­g¿d¿s¿yle baĵdaĸtērmasē ºn 

plana ­ēkar. T¿ketimde ­alēĸmak gibi insan hayatēnēn devamē i­in zorunlu bir unsur olarak 

yorumlanēr. Fakat Veblen eĵer ki t¿ketimin hayatē idame ettirebilmekten ºte bir noktaya 

gitmesini toplumsal bir sorun olarak ele almēĸtēr (G¿le­, 2015). 

Veblenôi diĵer kuramcēlardan ayēran en ºnemli nokta ¿retimle deĵil t¿ketimle ilgilenmiĸ 

olmasēdēr. Veblen analizinde Neoklasiklerin hedonist kavramēnēn dēĸēna ­ēkmēĸ t¿ketimi sosyal 

a­ēdan ele almēĸtēr. Veblenôe gºre t¿keticiler ¿r¿nleri fayda i­in elde etmekten ­ok kendi 

toplumsal g¿­lerini gºstermek i­in kullanmēĸlardēr (Zorlu, 2016). 

Veblen, toplumdaki ¿st sēnēflarēn geleneksel olarak ­alēĸmamasē gerektiĵini ancak 

zenginliklerini gºstermek i­in t¿ketmek ve boĸ zaman etkinlikleri yapmalarē yani aylaklēk 

etmek zorunda olduĵunu sºylemiĸtir. Bu zorunluluk ise onlarēn zenginlik d¿zeylerinin 

y¿ksekliĵini gºstermek ve diĵer ­alēĸmak zorunda olan sēnēflardan farklēlaĸma isteĵidir. 

Aylaklēk bir stat¿ gºstergesidir ve buna ayrēcalēklē ¿st sēnēflar sahip olabilir (G¿ner, 2017). 

Gºsteriĸ­i t¿ketim ve gºsteriĸ­i boĸ vakit farklēdēr. Boĸ vakit eskiden insanlar arasēndaki ayrēmē 

gºstermek ve toplumsal stat¿ kazanmak i­in gºsteriĸ olsun diye harcanan zamanē ifade eder. 

Modern devirde ise bºyle bir ayrēmē gºstermek i­in insanlar gºsteriĸ­i t¿ketim yaparlar (Ritzer 

& Stepnisky, 2015). 

Veblenôe gºre bir ¿r¿n¿n gºsteriĸli olmasē i­in iki sebep vardēr. Ķlki ¿r¿n¿n pahalē olmasēdēr. 

Veblen bunu saygēnlēĵēn parasal ºl­¿s¿ olarak niteler. Toplumdaki saygēnlēĵēmēz bºylece 

parasal olarak ºl­¿l¿r. Ķkincisi ¿r¿n¿n hem t¿ketici hem de ­evresi tarafēndan estetik olarak 

beĵenilmiĸ olmasēdēr. T¿ketim nesneleri eĵer pahalē ve gºsteriĸli ise ºv¿l¿r. Bir t¿ketim nesnesi 

iki boyut i­inde t¿ketilir. Ķlki fayda ikincisi ise israftēr. ¦r¿nlerin fayda i­in kullanēmē gºsteriĸ 

i­in deĵil ancak israf boyutunda kullanēmē gºsteriĸi yansētēr (Zorlu, 2016). 

2.2.2. Simmel  

Modern metropol¿n oluĸturduĵu toplum yapēsē Simmelôin teorisini aydēnlatēr. Ancak onun 

teorisinde k¿lt¿r ºnemli bir yer tutar. Metropol s¿rekli karmaĸēklaĸan iliĸki aĵlarēnēn bulunduĵu 

alanē temsil eder. Burada etkileĸim ­eĸitli ve yoĵunluĵu artarak devam ederken sadece kiĸisel 

etkileĸimler etkilenmez. Aynē zamanda kurumsal ve end¿striyel etkileĸimler de toplumsal 

etkileĸimin bir baĸka boyutuna dºn¿ĸ¿r. Bireyin bulunduĵu sabit ve statik ortam artēk yerini 

dinamik ve yoĵun bir iliĸkiler aĵēna bērakēr. Etkileĸim tek yºnl¿ olmaktan ­ēkar ve ­ok yºnl¿ bir 

hal alēr (G¿ltekin, 2007).  

Simmelôe gºre bireyler modern d¿nya i­erisinde t¿ketmek nedeniyle var olmaktadēr. T¿ketme 

bilincini oluĸturan metropoller b¿t¿n bu bireysel yaĸamēn karĸēsēnda b¿y¿yen t¿ketim 

k¿lt¿r¿n¿n ger­ek alanēnē oluĸturur ve yapay kimlikler ¿reterek bireylerde farklē olma 
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duygusunu ºn plana ­ēkarēr. T¿ketmeyi farklē olma olarak algēlayan insanlar t¿keterek var 

olurlar ve ºznel ruhlarēnē doyururlar (Demirel & Yegen, 2015). 

Simmel modern kent bi­imlerini analiz etmiĸtir. Bu yeni yaĸam bi­imlerinde de t¿ketim ile 

beraber oluĸtuĵunu gºzlemlemiĸtir. Para ekonomisi nesneleri tamamen ekonomik deĵere gºre 

farklēlaĸtēran soyut yapē veya sistem yaratmēĸtēr. Yeni yaĸam bi­imi ºznel ve nesnel yaĸam 

arasēnda b¿y¿k farklēlēĵa yol a­mēĸtēr. Nesnel k¿lt¿r¿n geliĸimi ºznel k¿lt¿re gºre ­ok hēzlē 

olmuĸtur. Bu nedenle nesnel k¿lt¿r ºznel k¿lt¿r¿ kendi i­ine almēĸtēr. ¦retim ekonomik bir 

fonksiyondur. Fakat bu s¿re­te bir k¿lt¿rel deĵer yaratēmē olmaz. ¦rettiĵi ĸeylerden farklēlaĸēr. 

T¿ketimde aynē bu ĸekildedir. Standart t¿ketim ¿r¿nleriyle karĸē karĸēyayēz. ¦retim ve t¿ketim 

dēĸsal koĸullarla oluĸmuĸ, nesnel k¿lt¿r¿n alanēnē geniĸletmiĸtir. Para sadece nesnel k¿lt¿r¿n 

ºznel k¿lt¿r¿ kapsamasēna sebep olmaz ayrēca bireyi de ºznel k¿lt¿r¿nden uzaklaĸtērēr (Zorlu, 

2016). 

 Para toplumda genel olarak var olmasē sebebiyle t¿keticileri de etkiler. Bu da modernitedir. 

Simmel i­in g¿n¿m¿z toplumunun ilk basamaĵē t¿ketimdir. Yani alēĸ veriĸ. Alēĸveriĸin iki iĸlevi 

vardēr. Ķlki insanlar arasēnda toplumsal baĵlarēn kurulmasēdēr. Ķkincisi ise birey topluluĵunun 

sosyal iliĸkilerinin sosyal grup ve topluma dºn¿ĸmesini temin eder. Sosyal etkileĸim toplumun 

temelidir ve alēĸveriĸte bu etkileĸimi saĵlar. T¿ketimin geliĸmesi nesnel k¿lt¿re baĵlēdēr (Zorlu, 

2016). 

 

2.2.3. Fayda ve Rasyonel Se­im Teorisi 

Klasik t¿ketici davranēĸlarēna gºre t¿keticiler rasyonel tercihlerde bulunurlar. Bu yaklaĸēmda 

t¿keticilerin yararlē bir karara ulaĸabilmeleri i­in ¿r¿nler hakkēnda daha ­ok bilgilendirilmesi ve 

fiyatē ¿zerinde durulur. ¢aĵdaĸ yaklaĸēmda ise, t¿keticilerin karar verme ve sorun ­ºzme 

s¿re­lerinde biliĸsel ºĵrenme gibi psikolojik s¿re­ler etkilidir. Bºylece t¿keticinin karar 

aĸamasēnda duygusal ve davranēĸsal yaklaĸtēĵēnē gºr¿yoruz. Verilen kararda rasyonel bir 

davranēĸ sºz konusudur. Bunu etkileyen ºnemli bir unsurda iknadēr (Zorlu, 2016). 

Von Neumann ve Morgenstern, bireylerin mal veya hizmetlerin t¿ketiminden gelecekte fayda 

gºreceklerini d¿ĸ¿nerek aldēklarēnē varsayarlar. Ayrēca bu fayda sadece belirli olasēlēklara gºre 

ºngºr¿lebilir. Bu nedenle Von Neumann ve Morgenstern, risk durumu altēndaki fayda 

fonksiyonunun yeterince a­ēklayēcē olmadēklarēnē savunmuĸlar ve bunu beklenen fayda 

fonksiyonu ile deĵiĸtirmiĸlerdir (ķener, 2015).  

2.2.4. Eleĸtirel T¿ketim Teorileri 

Eleĸtirel yaklaĸēm i­inde yer alan Adorno, Marcuse ve Fromm teorilerinde toplumsal yapēnēn 

bireyleri t¿ketime nasēl yºnlendirdiĵini analiz etmiĸlerdir. Bu yaklaĸēmēn Marxôtan etkilendiĵi 

temel kavramlardan birisi metalaĸma, yabancēlaĸma kavramēdēr. Bunun yanē sēra Marxôēn 

kullanēm ve deĵiĸim deĵeri kavramlarēnē da geniĸletirler. Yabancēlaĸmanēn sosyo-psikolojik 

yaklaĸēmēna bakarlar. Eleĸtirel yaklaĸēm ileri end¿stri toplumunun ¿retim sisteminin insanēn 

bazē ºzelliklerini kēsētladēĵēnē d¿ĸ¿nm¿ĸt¿r. Onlara gºre ¿retim bi­imi insanēn ihtiya­larēnē 

ºzg¿rce se­imini engeller (Zorlu, 2016). 

Eleĸtirel yaklaĸēma gºre kitle k¿lt¿r¿n¿n metalaĸmasē ideolojik egemenlik kavramēyla 

baĵlantēlēdēr. Sanayi geliĸmelerinden sonra insanlarēn pasif ve ilgisiz tavērlarēnēn arttēĵē, 

geleneksel deĵerlerin yitirildiĵi, insanlarēn kitleler halinde t¿ketim toplumuna yºneldiĵi ve 

toplumun kitle iletiĸim ara­larēna esir olduklarēnē sºylemiĸlerdir (Yayman Ataseven, 2018). 

Adorno ve Horkheimer, k¿lt¿r end¿strisi kavramēnē ortaya atmēĸlar ve kapitalizmin devamēnēn 

k¿lt¿r end¿strisinin ¿rettiĵi kitle k¿lt¿r¿yle saĵlandēĵēnē sºylemiĸlerdir. Adornoôya gºre 

kitlelerin t¿ketimine gºre hal alan ve t¿ketimin genellikle yapēsēnē belirleyen ¿r¿nler, t¿m 

sektºrlerce ­ok az planlē ĸekilde ¿retilir. T¿m sektºrler hemen hemen aynē yapēsal sisteme 
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sahiptir ve birbirlerinin a­ēklarēnē bu ĸekilde kapattēklarē gibi neredeyse tamamen sorunsuz bir 

yapē oluĸtururlar. Bunu da yalnēzca ­aĵdaĸ teknik olanaklar deĵil ekonomi ve yºnetsel 

yoĵunlaĸma da saĵlar. K¿lt¿r end¿strisi, bilerek t¿keticileri kendisine uydurmaya ­alēĸēr (¥ze, 

2014). 

 

2.2.5. Bourdieu 

T¿ketim olgusunu sēnēflar bazēnda ele almēĸtēr. T¿ketimi kavramlaĸtērmada ¿­ aĸama izlemiĸtir. 

Ķlki beĵeni tarzlarēnēn biliĸsel boyutuna denk gelen estetik kriterlerin tasnifidir. Ķkincisi habitus 

kavramēyla ifade edilen sosyalizasyon s¿reciyle miras alēnan ve yaĸam tarzēnēn bir proje olarak 

inĸa edilmesi ve g¿ndelik yaĸamēn eylemsel boyutudur. Son olarak ise g¿ndelik yaĸamdaki 

eylemlerde t¿ketim deneyimleri ile nesnelere ­izilen sēnēfsal ayrēmēn yeniden ¿retilme s¿recidir 

(Zorlu, 2016). 

Beĵeniler, farklēlēklarēn ka­ēnēlmaz suretle pratikte onaylanmasēdēr. Bir grubun diĵer grubun 

beĵenisine karĸē ­ēkmasē onu olumsuz olarak niteler. Beĵeniler sorunu her ĸeyden ºnemlidir. 

Beĵeniler ilk ºnce olumsuz tutum takēnmayla ger­ekleĸir. Beĵeni tarzlarēnēn kriterleri ise 

pop¿ler estetik ve y¿ksek estetiktir (Zorlu, 2016). 

Beĵenilerin pratiĵe dºn¿ĸt¿ĵ¿ alan ise k¿lt¿rel sermaye ve ekonomik sermayedir. Ekonomik 

sermaye maddi anlamda k¿lt¿rel sermaye ise k¿lt¿rel ¿r¿nlere sahip olma olarak kullanēlēr. 

Sermayenin elde edilmesinin iki bi­imi vardēr. Ķlki kazanēlan ikincisi ise miras yoluyla alēnan 

sermayedir (Zorlu, 2016). 

Tercihler, t¿ketim pratikleri, beĵeniler, se­imler ile birlikte yaĸam tarzē, bireyin bulunduĵu 

konumla bu konum arasēndaki karĸēlēklē iliĸkide bulunan habitusun bir t¿r davranēĸsal 

yansēmasēnē ifade eder. Satēn alma g¿c¿, k¿lt¿rel birikimler ve habitusun ºnc¿ olduĵu yaĸam 

tarzlarē toplumsal simge sistemleri olarak iĸler. Bu durumda da toplumsal hiyerarĸi ve eĸit 

olmayan g¿­ iliĸkileri daha da pekiĸtirilmiĸtir (¥zkan, 2017). 

Habitus, bireysel olan boĸ zaman uygulama pratiklerini toplumsal olana baĵlayan boĸ zaman 

eĵilimleri ile s¿sler. Habitus, belirli toplumsal tabakalarla bireylerin kºkeni ve bireyselliĵini 

birlikte iliĸkilendirecek uygulama ve deĵerlerdir. Bu da beraberinde k¿lt¿rel yeniden ¿retimi 

saĵlar. Boĸ zaman, Bourdieu sosyolojisinin toplumsal yeniden ¿retim bi­imin ºnemli 

kavramlarēndan biridir (Kart, 2014). 

Sosyal sēnēfē cinsiyet, yaĸ, gelir d¿zeyi ve eĵitim d¿zeyine gºre tanēmlamaz. Bunlara anlam 

veren deĵerlerin k¿lt¿rel ve ekonomik sermayeye sahip olmayla a­ēklar. Diĵer unsurlar ikinci 

derecededir. Farklē toplumsal sēnēflar farklē t¿ketim nesnelerini k¿lt¿rel ve ekonomik sermaye 

baĵlamēnda t¿ketir. Bunlarla hem kendi yaĸam tarzlarēnē meĸrulaĸtērērlar hem de rekabet halinde 

olduklarē sēnēflarē dēĸlayarak yaparlar. Ayrēmēn ve se­kinliĵin sosyal alana taĸēndēĵē yer 

bedendir. Beden sēnēfsal beĵeninin maddileĸmesidir (Zorlu, 2016). 

 

2.2.6. Ritzer 

Aktºrler t¿ketici ¿zerinde deĵil t¿ketimin ger­ekleĸtiĵi ortamlar ¿zerinde yoĵunlaĸmēĸtēr. 

Alēĸveriĸ merkezleri i­in teoride rasyonelleĸme ve b¿y¿leme kavramlarēnē kullanmēĸtēr. 

Rasyonelleĸme kavramē Weber, b¿y¿leme kavramē Baudrillardôdan almēĸtēr. Aynē zamanda 

Marxôēn ¿retim ara­larēndan bahsettiĵi gibi o da t¿ketim ara­larēndan ve sºm¿r¿den 

bahsetmiĸtir. T¿ketim ara­larē kavramēnē alēĸveriĸ merkezleri, kredi kartlarē, ¿retim, daĵētēm, 

reklam, pazarlama ve moda gibi bir­ok olguyu kapsayacak ĸekilde kullanmēĸtēr (Zorlu, 2016). 

Yeni t¿ketim ara­larē t¿ketim katedralleri olarak nitelendirilebilir. Bir­ok insan i­in b¿y¿l¿, 

kutsal ve dinsel bir karakter olarak gºr¿l¿rler. S¿rekli bir ĸekilde t¿keticiyi kendilerine daha ­ok 
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­ekebilmek i­in bu b¿y¿l¿ ortamlarē sunmalarē gerekiyor. Bazen bu b¿y¿ bilerek oluĸturulurken 

­oĵunlukla gºr¿lmeyen farklē geliĸmeler sonucu ortaya ­ēkēyor. Alēĸveriĸ merkezleri insanlarēn 

t¿ketim dinlerini yerine getirmek i­in gittikleri yerdir (Ritzer, 2010). 

Ritzer, hi­likle boĸ ayērēcē i­erikten yoksun kalmēĸ bi­imleri anlatērken bunun karĸētē olarak ise 

ĸeyi yani dolu zengin i­erik bi­imini kasteder. D¿nyada bu boĸ bi­imleri ihra­ etmek dolu 

bi­imleri ihra­ etmekten daha basittir. Ķ­i dolu i­erikler, yerel toplum ve k¿lt¿rler tarafēndan 

reddedilebilir ancak i­i boĸ olan i­erikler ayērēcē i­erikten noksan olduĵu i­in yerel kesimle 

­atēĸmaya haline gelmez. Ķ­i boĸ i­erikler minimalist olduklarē i­in k¿reselleĸme a­ēsēndan da 

avantajlēdēr ve kolayca kopyalanērlar. Kopyalanma ucuz olduĵu i­in maliyet a­ēsēndan da 

uygundurlar. Buna en g¿zel ºrnek AVMôlerdir. AVMôler d¿nyanēn her yerinde kolayca 

kopyalanan i­i boĸ yapēlar olarak nitelendirilir. Bu i­i boĸ yapēlar belli i­eriklerle istenildiĵi 

ĸekilde doldurulur ve i­erikler yerinden yerine deĵiĸebilir. Ķ­leri ne kadar doldurulsa da hi­likle 

doldurulmuĸ olur. D¿nyada AVMôlerin artēĸē beraberinde hi­liĵin k¿r-emperyalizmi ve k¿resel 

bir homojenleĸme ger­ekleĸir (Ritzer & Stepnisky, 2015). 

AVMôler rasyonelleĸtirme ve b¿y¿leme uygulamalarē ile daha cazip hale getirilmiĸtir. Bu da 

AVMôlerin fabrikalarēn yerini aldēĵēnē gºsterir. ¢¿nk¿ bir­ok alan bu katedralleri ºrnek alarak 

ºrg¿tlenir. Bu a­ēdan sadece mal ve hizmetlerin t¿ketildiĵi yerlerde devrimci bir deĵiĸim 

olmadē, bu deĵiĸmeler beraberinde toplumsal hayatta derin etkilere sebep oldu. Ritzer t¿ketim 

ara­larēnēn amacēnēn t¿keticiyi sºm¿rmek olduĵunu d¿ĸ¿n¿r. Hem de bu ara­larēn mini bir 

demir kafes oluĸturduĵunu sºyler. T¿ketici bu merkezleri ziyaret etmekte ºzg¿rd¿r, ancak 

bulunduĵu ortamdaki muazzam g¿­lerin etkisi altēnda kalēr. Buralarē ziyaret eden t¿ketici parasē 

varsa eĵer ihtiyacē olmayan bir­ok ¿r¿n¿ ve hizmetleri satēn alabilir. Bu da literat¿rde satēĸ 

baskēsē olarak ge­er. Bu da t¿ketim katedrallerinin satēĸ makinesi ºzelliĵini pekiĸtirir (Zorlu, 

2016). 

2.6.7. Campbell 

Weber kapitalizmin geliĸimini Protestanlēk etiĵinin gerekliliĵi olarak gºsterilen kiĸilik reddi ve 

tutumlarēyla a­ēklamēĸtē. Campbell ise modern t¿ketimi b¿y¿y¿p, geliĸmesinin romantizmin 

zevk ve haz peĸinde koĸma eylemi ile a­ēklar. Her ne kadar bu iki yºnelim birbirine zēt 

ĸekildeymiĸ gibi gºz¿kse de birbiri aralarēnda bir baĵ kurdular ve t¿ketim kapitalizmini bir 

yaĸam ĸekli olarak ortaya ­ēkardēlar. Campbell, romantik etik ile t¿ketim aktºr¿ arasēndaki haz 

eyleminin bireyin kendi kendini kontrol etmesi yoluyla ortaya ­ēktēĵēnē sºyler. Biz genel olarak 

ihtiya­lar ve l¿ks i­in harcamalarēn birbirinden farklē olduĵunu d¿ĸ¿n¿r¿z. Ķhtiya­lar bizi 

doyurur ve bir tatmin saĵlar. Ancak l¿ks ĸeyler bize zevk ve haz verir. Bu ĸekilde fayda ve hazzē 

birbirinden ayērēr. Fayda ihtiya­lar tarafēndan yºnlendirilirken l¿ks ĸeyler ise hazzēn bir 

dēĸavurumudur. Bu iki durum birbirine zēttēr ve geleneksel ile modern hedonizm arasēnda bir 

karĸētlēk oluĸturur (Zorlu, 2016). 

Geleneksel toplumlarda haz alma hem peĸine d¿ĸ¿len hem de duyu alanēnda vuku buluyordu. 

Aynē zamanda hayatēn dar bir alanēnē iĸgal ediyordu. G¿ndelik hayatta kullanēlan yeme, i­me ve 

seks gibi davranēĸlar bu dar alanda uygulanan davranēĸlardēr. Haz alma duygusuna istisnai 

olarak zengin elitler daha ­ok ulaĸabiliyordu. Ancak modern haz duygusu, hemen hemen b¿t¿n 

alanlarē kapsamaktadēr(Z orlu, 2016). 

Campbellôin betimlediĵi ĸekilde modern perhizk©r, hayali ve duygusal d¿nyada zevk arayan 

kendini tatmin etmek i­in modern bir hedoniste doĵru dºn¿ĸ¿r. Duyusal zevklerin tatmini ile 

yetinen geleneksel hedonist, modern hedoniste dºn¿ĸ¿nce hayal ve duygusal zevk veren 

ĸeylerin t¿keticisi haline gelir. Bu ĸekildeki zevklerin yalnēzca hayali dºn¿ĸ¿m¿ne Campbell 

ºz-t¿ketim adēnē verir (Gencer, 2010). 

Modern t¿ketici heyecanlar, imajlar ve hayaller d¿nyasēnda yaĸar. Romantik etiĵe baĵlē olarak 

ortaya ­ēktēĵēnē vurguladēĵē modern t¿ketim ekonomisinin modern ºzerk imgesel bir karaktere 
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sahip olan hedonist bir t¿ketim olduĵunu sºyler. Birey hayal edip imajlarē kendi kafasēnda 

canlandērēr ve yeniden d¿zenler. ¢aĵdaĸ hedonist bir r¿ya artistidir (¥zcan, 2007). 

Campbell, modern t¿ketici davranēĸlarēnē ancak turist bakēĸ a­ēsēyla anlayabileceĵimizi savunur. 

Bunun nedeni ise turist bakēĸ a­ēsē alēĸveriĸte, sporda ve bir­ok etkinlikte evrenselleĸen bir 

olgudur. Hedonizmin form imajē olarak turizmin iyi anlaĸēlmasē modern t¿ketimi de anlamanēn 

en iyi yolu olabilir. Bunu a­ēklamak i­inde bu d¿ĸ¿ncelerden etkilenen Uusitalo, batē kapitalist 

¿lkelerinde meydana gelecek ¿retim ve daĵētēm sisteminin yeniden k¿lt¿rleme ya da yeni bir 

estetikleĸme s¿recine ihtiya­ duyacaklardēr. ¦r¿nlerin tasarēmē, paketlenmesi, reklamlarēn 

estetik bir boyut kazanmasē gibi ºnceden ºnemli olmayēp ĸimdi daha ­ok ºnem kazanmēĸtēr. 

Bunlardan sonra ise daĵētēmēn estetikleĸmesi s¿reci gelir. B¿t¿n s¿re­ler sistemli olarak modern 

hedonizmin imajlarēna gºre ĸekillenir. Alēĸveriĸte maĵazalarēn sadece i­ dizaynē ve gºr¿n¿m¿ 

ºnemli deĵil artēk bulunduĵu ­evrenin tasarēmē da estetik olmalēdēr. Bu da AVMôleri i­ine alēr. 

Bu ĸekilde AVMôler ñhedonist bolluk sembol¿ò olarak nitelendirilebilir (Zorlu, 2016). 

2.6.8. Miller 

Miller, toplumdaki kitle t¿ketimini iĸbºl¿m¿yle anlaĸēlabileceĵini savunur. T¿ketimin 

geliĸimindeki temel prensip iĸbºl¿m¿d¿r. Ķĸbºl¿m¿n¿ nesneler ile birlikte ele almēĸtēr ve 

bireylerin sadece hayatlarēnē devam ettirmek i­in ­alēĸmadēklarēnē aynē zamanda ¿retilen 

¿r¿nlere de sahip olmak i­in ­alēĸtēklarēnē belirtir. Kitle t¿ketimini etkileyen iki t¿r faktºr vardēr. 

Birincisi, etkili faktºrlerdir ve ¿retim, ticaret ve kar elde etmeyi kapsar. Ķkincisi, yardēmcē 

faktºrlerdir ve ¿r¿nlerin tasarēmē, reklam ve piyasayē kapsar. Bunlar n¿fusun belirli t¿ketim 

gruplarēna hitap ederek, ¿r¿nlerin imajlarēnēn ĸekillenmesinde rol oynarlar (Zorlu, 2016). 

Miller, maddi k¿lt¿r¿n ºĵrenilmesini bebeklik dºnemindeki sosyalleĸmeyle iliĸkilendirir. Bebek 

d¿nya ile ilk etkileĸim s¿recinde nesneleri iyi ve kºt¿ olarak ayērmaya baĸlamasēnē b¿t¿n nesnel 

d¿nyada uygulanabilir olduĵunu sºyler. Bebekler sembolleĸtirme s¿recinde maddi nesnelere 

karĸē bilin­ geliĸtiremez ancak olumlu yaklaĸērlar. Bireylerin bebeklikten gelen bu bilin­siz 

olumlama hayatē boyunca devam eder.  Ger­ekliĵin k¿lt¿r ve diĵer insanlar arasēndaki etkileĸim 

boyutunu ya dēĸlar ya da sosyalleĸmenin ilk s¿recine indirger. Ger­ekliĵin oluĸumunun daha 

­ok ­ocukluk dºnemindeki sosyalleĸme ile deĵerlendirir. Nesneleri satēn almak her ne kadar 

maddi olarak gºr¿nse de, ­evre ile ilgilenme maddi formlar i­erse de bunlar da bireyler arasē 

etkileĸimleri kapsar. Bu anlamda ailenin gºstermiĸ olduĵu davranēĸlar sevgi gibi konular 

temelinde oluĸur. Aile i­indeki sevginin en iyi gºr¿ld¿ĵ¿ yer ise alēĸveriĸtir. T¿ketim 

davranēĸlarēnē etkileyen temel birim ailedir. Bu aileyi ise sembolik etkileĸim temelinde 

d¿ĸ¿nmemizi sºyler (Zorlu, 2016). 

Farklē a­ēlardan bakēldēĵēnda t¿ketimin kurgusunda insanē etkileyen bir­ok deĵer vardēr. Hi­bir 

insan aile, sosyal grup, etnik kºken, normlar vb. gibi deĵerlerden baĵēmsēz olarak t¿ketim 

ger­ekleĸtirmezler. Bu anlamda t¿ketim ve t¿ketim i­in yapēlan alēĸveriĸ insanēn yakēn ve uzak 

­evresiyle baĵlantēlē olan iliĸkiler seti olarak nitelendirilir (Torlak, 2010). 

Miller, nesneleri satēn alēnamaz k¿lt¿rel ¿r¿nler olarak gºr¿r. Ancak bu alan modern dºnemde 

olduk­a kēsētlē hale gelmiĸtir. Bu olguyu ise Gºĵ¿ Delen Adamôda anlatēlan her ĸeyin parayla 

olduĵu ancak sadece havanēn para ile olmadēĵē onun da unutulduĵu i­in parayla ge­mediĵi 

durumu ºzetlemek m¿mk¿nd¿r. Bu maddileĸmeyi ise yabancēlaĸma ile baĵdaĸtērēr. Ķnsanlēĵēn 

kendi oluĸturduĵu maddi k¿lt¿r¿n kendi hayatēnē tehdit ettiĵini sºyler. Maddi k¿lt¿r¿n 

oluĸturduĵu olumsuzluklarē ise ¿­ madde ¿zerinde deĵerlendirir. Ķlki, modern ikilemlerden biri 

kitle end¿strisi ¿retimi ve ticaretinin artēĸēdēr. Ķkincisi, modern toplum ile devlet arasēndaki g¿­ 

zētlēĵē. ¦­¿nc¿s¿ ise, ¿retimin ­evreyi tahrip etmesidir (Zorlu, 2016). 

2.6.9. Baudrillard 

Baudrillard, iletiĸim teknolojisinde ve medyadaki teknolojik geliĸimleri postmodern toplumu 

doĵuĸuna neden olduĵunu d¿ĸ¿n¿r. Bu s¿re­ler hem de sosyal alanēn her yerinde dºn¿ĸ¿mleri 
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beraberinde getirir. Ger­eklik ve imge arasēnda ºncelikle anlamlē bir baĵ olduĵunu ancak 

yaĸanan dºnemler boyunca bu aradaki anlamlē iliĸkinin giderek azaldēĵēndan bahsetmiĸtir. Bu 

iliĸki s¿recinin dºrt aĸamadan ge­tiĵini sºyler ve dºrd¿nc¿ aĸama postmodern dºnemdir. 

Ger­ek ile ger­ek olmayan arasēndaki ayrēm bulanēklaĸmēĸtēr. Burada devam eden s¿re­te hayatē 

t¿ketim evresinde bizi bir hiper-ger­ekliĵe ittiĵini sºyler. Postmodern d¿nya herhangi bir 

anlamdan yoksundur. Her ĸey gºr¿n¿r gibi durur ancak hi­bir ĸey kendi ger­ekliĵini gºstermez. 

Tēpkē bir televizyon ekranēna bakēp her ĸeyin ger­ek o anda yaĸandēĵēnē d¿ĸ¿nmek gibidir 

(Zorlu, 2016). 

Biz mal ve hizmetlerden ziyade semboller ve imajlar alēp satēyoruz. Ger­ek maddi 

ihtiya­larēmēzdan ekseri ihtiya­ ve isteklerimizin psikolojik doyumunu saĵlamak i­in 

uĵraĸēyoruz. G¿n¿m¿zdeki giyim sanayi Baudrillardôēn en klasik ºrneĵidir. Bizim ihtiyacēmēz 

olan bizi sēcak ve soĵuk havalarda korumasē amacēyla ¿retilen ¿r¿nleri ihtiyacēmēz olduĵu i­in 

deĵil en son, y¿ksek stat¿l¿ tasarēmcēlarēn etiketleri olduĵu i­in arzu ediyoruz (Slattery, 2014). 

Baudrillard, dilbilimden etkilenmiĸtir. Bu y¿zden nesnelerin t¿ketiminde bil dil olduĵunu 

savunur. O dil i­inde ise her t¿ketim nesnesinin bir gºstergesi vardēr. T¿ketim ¿r¿nlerle ilgili 

deĵil, gºstergeler ile ilgilidir. Bu gºstergeleri ise yorumlayabileceĵimizi ­¿nk¿ hepimiz i­in 

¿r¿n¿n gºstergesinin aynē koda iĸaret ettiĵini sºyler. Kod, temelde gºstergeleri ve birbirleri ile 

nasēl etkileĸimde olduklarēnē bize gºsteren kurallar sistemidir. T¿ketim yaparak 

tabakalaĸmadaki yerimizi deĵiĸtirebiliriz. Gºstergeniz ne kadar y¿ksekse anlaĸēldēĵēnēz kod o 

derece y¿kselir. Bu sayede tabakalaĸma sisteminde ¿st sēnēf kategorisi i­inde 

deĵerlendirilirsiniz. T¿ketimin amacē sanēldēĵē gibi ihtiya­lar deĵildir. Ķnsanlar ihtiya­larēnē 

karĸēlayacak ĸeyleri alabilir. Ancak artēk hiper-t¿ketimle birlikte aĸērē bir t¿ketim tarzē 

benimsenmiĸtir. Bu da ihtiyacēmēz olanē alabilecek iken gºsterge ve kodumuzu y¿kseltmek 

pahasēna bizi aĸērē t¿ketmeye sevk eder (Ritzer & Stepnisky, 2015). 

Baudrillard t¿ketim toplumunu, bireysel harcamalarēn hēzlē artēĸē ve kamu kaynaklarēnēn eĸit 

daĵēlēmēnē hedefleyen politikalar sonucunda belirli alanlardaki harcamalarēn artēĸ gºstermesiyle 

tanēmlamēĸtēr. T¿ketimin sosyalizasyonunun ger­ekleĸtiĵi yerler olarak AVMôleri gºsterir. Aynē 

zamanda bu mekanlar k¿lt¿r¿n ºĵretildiĵi yerlerdir. T¿ketim toplumunda k¿lt¿r ile ekonomi 

arasēnda bir ayrēm yoktur. T¿ketilmesi istenen her ĸey k¿lt¿rel alanla buluĸmuĸtur (Zorlu, 

2016). 

 3) ARAķTIRMANIN BULGULARI VE TARTIķMA 

Yapēlan araĸtērmada Tokat ilinde yarē-yapēlandērēlmēĸ gºr¿ĸme formu ile 10 k¿­¿k esnaf ile 

gºr¿ĸmeler ger­ekleĸtirilmiĸtir. Bu gºr¿ĸmelerde t¿m sorular yanētlanmēĸtēr. 2 tuhafiyeci, 2 

kadēn giyim, 1 saat­i, 1 dºnerci, 1 reklamcē, 1 ­iĵkºfteci, 1 erkek giyim, 1 z¿ccaciye olmak 

¿zere mesleki farklēlēklarē olan esnaflar ile gºr¿ĸ¿lm¿ĸt¿r. Yapēlan deĵerlendirmede ise betimsel 

analiz kullanēlmēĸtēr.  

3.1. Esnaflarēn AVMôden Sonra Ekonomik Durumlarē 

Gºr¿ĸ¿len esnaflarēn b¿y¿k ­oĵunluĵunda ekonomik olarak d¿ĸ¿ĸler gºzlenmiĸtir. Bu 

d¿ĸ¿ĸlerin nedeni olarak t¿m gºr¿ĸmeciler AVMônin varlēĵēnē gºstermiĸlerdir. Yalnēz iki kiĸi 

sadece pek etkilenmedik cevabēnē vermiĸlerdir. 

Klasik t¿ketici davranēĸlarēna gºre t¿keticiler rasyonel tercihlerde bulunurlar. Bu yaklaĸēmda 

t¿keticilerin yararlē bir karara ulaĸabilmeleri i­in ¿r¿nler hakkēnda daha ­ok bilgilendirilmesi ve 

fiyatē ¿zerinde durulur (Zorlu, 2016). Daimi m¿ĸterilerinde ­oĵu esnafēn azalma olduĵu 

belirtilirken bunun sebebinin artēk kiĸilerin bilin­li alēĸveriĸ yapmadēĵē olarak sºylenmiĸtir. 

Bunu gºr¿ĸt¿ĵ¿m¿z esnaflardan biri ĸu ĸekilde dile getirmiĸtir:òAVMônin varlēĵē bizi olumsuz 

bir ĸekilde etkiledi. Bu ĸekilde bir t¿ketim zararlē bir durum. Ayrēca t¿ketim katsayēsē da arttē. 

AVMôler insanlara ihtiyacē olmayan ĸeyleri de aldērēyor.ò(Erkek Giyim, 33, Erkek) 
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T¿ketimin geliĸimindeki temel prensip iĸbºl¿m¿d¿r. Ķĸbºl¿m¿n¿ nesneler ile birlikte ele 

almēĸtēr ve bireylerin sadece hayatlarēnē devam ettirmek i­in ­alēĸmadēklarēnē aynē zamanda 

¿retilen ¿r¿nlere de sahip olmak i­in ­alēĸtēklarēnē belirtir. Kitle t¿ketimini etkileyen iki t¿r 

faktºr vardēr. Birincisi, etkili faktºrlerdir ve ¿retim, ticaret ve kar elde etmeyi kapsar. Ķkincisi, 

yardēmcē faktºrlerdir ve ¿r¿nlerin tasarēmē, reklam ve piyasayē kapsar (Zorlu, 2016). Millerôēn 

iĸbºl¿m¿ ayrēmēnda olduĵu gibi kitle t¿ketimi konusunda k¿­¿k esnafēn ¿r¿nlere sahip olmak 

i­in ­alēĸtēklarē gºr¿lm¿ĸt¿r. Ancak daha sonra kitle t¿ketimini ayērdēĵē noktada ise esnafēn kitle 

t¿ketimine ­ok katkē saĵladēĵē gºr¿lmemektedir. Esnaflar ise piyasanēn dºn¿ĸ¿m¿nde ºĵrenci, 

asker ve vatandaĸēn etkinliĵinin olmasē gerektiĵini sºylemiĸlerdir. Bunu da bir esnafēmēz ĸu 

ĸekilde ifade etmiĸtir:òMemleket ge­indirmek i­in ºĵrenci, asker ve vatandaĸa ihtiya­ var. ķehir 

ekonomisini direk etkiliyor.ò(Erkek Giyim, 33, Erkek) 

AVMônin varlēĵē t¿m iĸ yerlerini olumsuz yºnde etkilemiĸtir. AVMôde bulunan ¿r¿nlere kēyasla 

hi­bir ĸekilde ¿r¿nlerinde kalite ve maliyet a­ēsēndan deĵiĸim yapmadēklarēnē sºylemiĸlerdir. 

Hi­bir esnaf AVMôden sonra sektºrel bir deĵiĸime gitmemiĸtir. 

Araĸtērmada sorulan ilk 10 soruda karĸēlaĸtēĵēmēz durumda demografik sorular haricinde 4 

sorunun temelinin AVM ve bilin­siz alēĸveriĸe dayandēĵē gºr¿lmektedir. K¿­¿k esnaf kendi 

kaliteli ¿r¿nlerinin her a­ēdan iyi olduklarēnē savunmuĸtur. 

3.2. AVMôlerin Tercih Sebepleri  

Yeni t¿ketim ara­larē t¿ketim katedralleri olarak nitelendirilebilir. Bir­ok insan i­in b¿y¿l¿, 

kutsal ve dinsel bir karakter olarak gºr¿l¿rler. S¿rekli bir ĸekilde t¿keticiyi kendilerine daha ­ok 

­ekebilmek i­in bu b¿y¿l¿ ortamlarē sunmalarē gerekiyor. Bazen bu b¿y¿ bilerek oluĸturulurken 

­oĵunlukla gºr¿lmeyen farklē geliĸmeler sonucu ortaya ­ēkēyor. Alēĸveriĸ merkezleri insanlarēn 

t¿ketim dinlerini yerine getirmek i­in gittikleri yerdir (Ritzer, 2010). 

Verilen cevaplarda AVMôlerin rahatlēk, ortam, kapalē alan olmasē ºzellikle vurgulanmēĸtēr. En 

­ok dikkat ­eken cevap ise gºsteriĸ i­in tercih edildiĵi sºylenmiĸtir. Ķnsanlarēn istemeseler de 

oraya ­ekildiklerini sºylemiĸlerdir. Bu da ĸu ĸekilde dile getirilmiĸtir:òGºsteriĸ. Ķnsanlar 

­ocuklarēn peĸinden gidiyorlar. Ayrēca biz yabancēyē seviyoruz. Yerel olana deĵer vermiyoruz. 

Dost ve ahbap kazanmasēn. Tēpkē mahalle bakkalēnda olduĵu gibi. Bir baĸka sebep insanlara 

deĵiĸim ve iade farkē AVMôlerde daha cazip geliyor. Burada bize taksit yaptērēr bir de indirim 

ister orada ise taksit yaptērēr fazlasēnē verir. Bir de kendi baĸēna birisi ilgilenmeden rahat­a 

alēĸveriĸ yapar. Biz d¿kkanēmēzda kiĸilerle ilgileniriz.ò(Ayakkabēcē, 37, Erkek) 

K¿­¿k esnaf AVMôlerin tercih edilmesinin gºsteriĸe baĵlē bir yºnelim olduĵunu sºylemiĸtir. 

Kuramla da baĵlantēlē olarak bunu net bir ĸekilde bizde gºrmekteyiz. Herkes ihtiyacē olmayan 

ĸeyleri almak i­in bu mekana gidiyorlar. 

3.3. Reklam Uygulamalarē 

Yine Ritzerôin kuramēndaki b¿y¿l¿ d¿nyanēn anlatēmēnē saĵlayan temel ĸey reklamlardēr. 

Reklamlar t¿keticiyi ­ekmek i­in kullanēlan en ºnemli tuzaktēr. Ķhtiyacē olmasa bile ihtiyacē 

varmēĸ gibi gºsterir ve o ¿r¿n¿ aldērēr. 

Esnaflarēn ­oĵu reklam uygulamasē kullanmamēĸtēr. Bunu da bir esnaf ĸu ĸekilde ifade 

etmiĸtir:òHayēr kullanmadēk. ¢¿nk¿ yeteri kadar kazan­ saĵlamēyor. AVMôlerde bu uygulama 

yoĵun kullanēlēyor. Ancak 3 katē kadar fiyat artērēyor sonra indirim yapēyorlar. Milleti %70 

indirim ile kandērēyorlar.ò(Ayakkabēcē, 37, Erkek)  

 

 

3.4. T¿ketici Yºnelimleri 
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Beĵeniler, farklēlēklarēn ka­ēnēlmaz suretle pratikte onaylanmasēdēr. Bir grubun diĵer grubun 

beĵenisine karĸē ­ēkmasē onu olumsuz olarak niteler. Beĵeniler sorunu her ĸeyden ºnemlidir. 

Beĵeniler ilk ºnce olumsuz tutum takēnmayla ger­ekleĸir. Beĵeni tarzlarēnēn kriterleri ise 

pop¿ler estetik ve y¿ksek estetiktir (Zorlu, 2016)  

T¿keticiler beĵenileri i­in alēĸveriĸ yapar. Esnaflarda bunlarē belirtmiĸtir. T¿keticiyi ­ekmek 

i­in beĵeni sunmak zorunda olduklarēnēn farkēndadērlar. Bunu da bir esnaf ĸºyle dile 

getirmiĸtir:òBizim t¿ketici ­ekmek i­in kullandēĵēmēz en ºnemli ĸey d¿r¿stl¿kt¿r. Kendim zarar 

gºreceĵimi bilsem bile deĵiĸmem.ò(Ayakkabēcē, 37, Erkek)  

Biz genel olarak ihtiya­lar ve l¿ks i­in harcamalarēn birbirinden farklē olduĵunu d¿ĸ¿n¿r¿z. 

Ķhtiya­lar bizi doyurur ve bir tatmin saĵlar. Ancak l¿ks ĸeyler bize zevk ve haz verir. Bu ĸekilde 

fayda ve hazzē birbirinden ayērēr (Zorlu, 2016).  

Campbellôin betimlediĵi ĸekilde modern perhizk©r, hayali ve duygusal d¿nyada zevk arayan 

kendini tatmin etmek i­in modern bir hedoniste doĵru dºn¿ĸ¿r. Duyusal zevklerin tatmini ile 

yetinen geleneksel hedonist, modern hedoniste dºn¿ĸ¿nce hayal ve duygusal zevk veren 

ĸeylerin t¿keticisi haline gelir. Bu ĸekildeki zevklerin yalnēzca hayali dºn¿ĸ¿m¿ne Campbell 

ºz-t¿ketim adēnē verir (Gencer, 2010). 

K¿­¿k esnaflar t¿keticiler konusunda yaptēklarē sºylemlerde bilin­siz t¿keticin varlēĵēndan 

konuĸulmuĸtur. Bunun altēnda yatan sebep ise ihtiyacēmēzēn ne olduĵunu biliriz bizi tatmin eder. 

Ancak l¿ks i­in ihtiya­tan ­ok bize verdiĵi hazza ihtiyacēmēz olduĵu konusu bir ger­ekliĵi 

yansētēr. Bu konuda esnaflarēn d¿ĸ¿nceleri de bu yºndedir. Bir esnaf bunu ĸu ĸekilde dile 

getirmiĸtir:òOrtam kapalē bir yer. Yazēn serin kēĸēn sēcak oluyor. Ķnsanlar sadece gºsteriĸ olsun 

diye gidiyorlar. Ben kendim a­ēldēĵēndan beridir 3 sefer ancak gitmiĸimdir.ò(Tuhafiyeci, 47, 

Erkek) 

Baudrillard, dilbilimden etkilenmiĸtir. Bu y¿zden nesnelerin t¿ketiminde bil dil olduĵunu 

savunur. O dil i­inde ise her t¿ketim nesnesinin bir gºstergesi vardēr. T¿ketim ¿r¿nlerle ilgili 

deĵil, gºstergeler ile ilgilidir. Bu gºstergeleri ise yorumlayabileceĵimizi ­¿nk¿ hepimiz i­in 

¿r¿n¿n gºstergesinin aynē koda iĸaret ettiĵini sºyler. Kod, temelde gºstergeleri ve birbirleri ile 

nasēl etkileĸimde olduklarēnē bize gºsteren kurallar sistemidir (Zorlu, 2016). 

 

Biz mal ve hizmetlerden ziyade semboller ve imajlar alēp satēyoruz. Ger­ek maddi 

ihtiya­larēmēzdan ekseri ihtiya­ ve isteklerimizin psikolojik doyumunu saĵlamak i­in 

uĵraĸēyoruz. G¿n¿m¿zdeki giyim sanayi Baudrillardôēn en klasik ºrneĵidir. Bizim ihtiyacēmēz 

olan bizi sēcak ve soĵuk havalarda korumasē amacēyla ¿retilen ¿r¿nleri ihtiyacēmēz olduĵu i­in 

deĵil en son, y¿ksek stat¿l¿ tasarēmcēlarēn etiketleri olduĵu i­in arzu ediyoruz (Slattery, 2014). 

 

K¿­¿k esnaflardan gelen cevaplardan ºnemli derecede olanē ise gºsteriĸtir. Bu gºsteriĸ 

konusunda insanlarēn kendilerini kodlarla gºsterme ­abasēnda olduĵunu anlayabiliriz. Gºsteriĸ 

i­in bir kodlama gerekir. Esnaflarda AVM tercihlerinde t¿keticinin gºsteriĸ ¿zerine oraya 

gittiĵini sºylemiĸtir. 

 

Baktēĵēmēz ¿zere t¿keticilerin yºnelimleri ile kuramsal baĵēntē birbirine uyum saĵlamaktadēr. 

T¿keticilerin AVMôleri tercih etmeleri l¿kse ve gºsteriĸe sebep olan bir durumdur. Ķhtiyacēmēz 

olmayan ĸeyleri bize aldēran bu yapēlardaki ger­ek ¿st¿ Baudrillardôēn dediĵi gibi sim¿lasyonlar 

t¿ketim i­in bize var olan bu katedralleri s¿rekli uĵrak bir merkez haline getirir. Temel olarak 

kar elde etme uĵraĸēsē i­inde olan bu yapē i­inde insanlarēn haz almasēnē saĵlayacak bir­ok ĸey 

bulunur. Bunlar t¿ketimi hēzlandērēp bilin­siz t¿keticiyi meydana ­ēkaran ĸeylerdir. 

 

 

Sonu­ 
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Yapēlan nitel araĸtērma sonucunda istenilen durum ortaya ­ēkmēĸtēr. K¿­¿k esnaflarēn AVMôler 

tarafēndan olumsuz bir ĸekilde etkilendiĵi gºr¿lm¿ĸt¿r. Esnaflar kendilerinin farkēndalar ancak 

ĸartlarēn onlarē bu duruma getirmiĸ olmasē ¿z¿c¿ bir durumdur. Daha ­ok desteklenmesi 

gereken alanda hi­bir ĸekilde k¿­¿k esnafēn desteklenmediĵine ĸahit oluyoruz. AVMôlerin 

varlēĵēnēn azalmasē ya da orasē ile g¿­ yetebilecek ĸekilde desteklenmesi neredeyse olumsuz bir 

durumdur. Bu y¿zden bir­ok k¿­¿k esnaf iĸyerlerini kapatmak zorunda kalēyor. Devlet 

desteĵinin saĵlanmamasē ve aĸērē vergi m¿kellefiyeti k¿­¿k esnafē ­ok zor durumda bērakēyor.   

K¿­¿k esnaf kendini ĸu anda ge­indirebiliyor ancak bunun a­ēlan AVMôlerle daha ­ok olumsuz 

etkileneceĵi aĸikar bir durumdur. AVMôler insan rahatlēĵē a­ēsēndan ¿r¿n kalitesi, ¿r¿n 

­eĸitliliĵi, sēcak olmasē ve bir­ok etkileĸim boyutunda tercih edilen mekan haline geliyor. 

K¿­¿k esnaf ise bu kiĸilerle rekabet halinde olamayacak kadar zayēf durumda.  Esnaflarēn ortak 

d¿ĸ¿ncesi olarak finans kaynaĵē saĵlamanēn ­ok iyi derece esnafē kalkēndēracaĵē 

d¿ĸ¿ncesindeler. Bu durumu olmasē i­inde bir umut beklemekteler. Hallerinden memnunlar 

ancak bu tehlikenin ilerleyen zamanlarda daha da ­ok artacaĵēndan endiĸe duyuyorlar. K¿­¿k 

esnafēn kendini geliĸtirebilmesi i­in imkan ve olanaklarēn kēsētlē olduĵu Tokat ilinde AVMônin 

varlēĵē ve olasē ilerleyen zamanlarda a­ēlacak olan AVMôlerin k¿­¿k esnaflarēn sonunu 

getireceĵini ºngºrmek m¿mk¿nd¿r. Haklēlēk paylarē y¿ksek ancak fark edilen durumlarēnda 

k¿­¿k d¿ĸ¿nerek k¿­¿k esnaf kalēnēyor ve k¿­¿k esnafēn k¿­¿k ĸekilde kalmasē da 

d¿ĸ¿ncelerinin ileri seviyeye ulaĸēp farklē fikirler ile b¿y¿mek deĵil sadece ge­imlerini 

saĵlayacak derecedeki ­alēĸma arzularēdēr. Bunu yenebilmek i­inde farklē yaklaĸēmlarla yeni 

fikirler ¿retip kendi iĸlerini cazibe ­ekici bir noktaya getirmektir. 
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Abstract: Nowadays, most of the countries of developed world are facing with 

rapid population increase and urbanization. Rapid urbanization has changed the 

natural ground cover and hydrology. In urbanized areas, due to the increase of 

impervious surfaces the amount of runoff increased dramatically. The high rates of 

runoff is one of the biggest problems in urbanized areas which is responsible for 

floods disaster. In most of developed countries of the world, especially UK, USA 

and Europe green infrastructures are using for mitigating the flood and other 

environmental problems management. Green infrastructures can increase the 

infiltration rate and decrease the runoff rate and also can improve water and air 

quality in urban areas. Green infrastructures treat water by natural ways. In this 

study, the role of green infrastructures for floods mitigation and water quality 

improvement in urbanized cities of developed countries will be assessed. The role 

of green infrastructure in reducing runoff will be investigated. As green 

infrastructure green roof, rain gardens and rainwater harvesting will be assessed 

in order to decrease the rate of urban runoff and enhance water quality. Some, 

recommendations for floods mitigation in urbanized areas of developed countries 

will be assessed.  
Key Words: green infrastructures, flood mitigation, green roofs, sustainable urban 

design, water resources management.  
 
 

Introduction  
 

Green infrastructures are becoming popular in most of developed countries. In urban areas 

integrated green infrastructure design is one of the most effective tool for stormwater 

management and runoff reduction and also can improve water quality in watercourses (Yang 

and Li, 2013). Using artificial wetlands for water quality enhancement is one of the sustainable 

and low cost solution for environmental management (Shutes, 2001). For maximizing presence 

of green infrastructure elements for future urban master plans, a questionnaire survey in 41 

Japanese municipalities has conducted to develop green infrastructure gauge (MôIkiugu et al., 

2012). For ensuring a stable and integrated environment the role of institutional investors in 

green infrastructure investments in UK, Germany, France and Brazil is assessed (Kaminker et 

al., 2013). The role of green cover in reducing surface heat is investigated in UK Glasgow 

Region (Emmanuel and Loconsole, 2015). Demuzere et al.(2014) assessed the existing evidence 

of the contribution of green infrastructure to climate change mitigation and planning of 

environmental friendly urban areas designing.  
Svendsen et al. (2012) evaluated the relationship between grey and green elements of urban 

areas on urban population health. Lennon (2015) has addressed critically examining and 

interpretation of green infrastructure in planning policy. Amati and Taylor (2010) examined 
green belt concept and green infrastructure In United Kingdom (UK) and Canada. European 

Union has been published the European Green Infrastructure Strategy, the aim of the planned 

strategy is to restore at least 15% degraded ecosystems by the end of 2020 (Naumann et al., 
2011). Irrigation and drainage improvement and the estimation of production in Japan 

agricultural sector have been assessed for land improvement in Japan (Akino, 1979).  
In urban landscape for stormwater management, using sustainable drainage system and green 
infrastructure seem one of possible solutions (Hoang and Fenner, 2016). The role of green 
infrastructure in air quality improvement especially NO2 and PM is assessed, the obtained 
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results show that green infrastructures has crucial role in air quality improvements in urban 

areas (Pugh et al., 2012). A study of the removal efficiency of pollutants from stormwater by 
using bioretention is conducted, the obtained results show improvement in water quality (Davis, 

2007). This study is related to water sensitive design which bring some opportunities e.g; 
reduces water pollution, mitigate flood risks, enhancing ecosystem and improving water 
quality/supply security. 

 

The Role of Green Ķnfrastructures for Mitigation of Floods and Enhancing Water Quality 
 

In countries with rapid population increase and urban development conducting of academic 

works and projects can change the fate of the cities which are suffering from bad water and air 
qualities. Green infrastructure can improve the biodiversity and conserve the nature. Due to the 

rapid population increase and urbanization the natural cover of the land has been changed, green 

infrastructure can improve the situation.  
A comparative study by using regression modelling between Munich in Germany and Nagoya 

in Japan has been conducted in order to evaluate the efficiency of municipalities for sewage 

disposal (Klug and Hayashi, 2012). A study of green investment in Manchester city of UK has 

been conducted in order to determine the willingness of public for paying the green 

infrastructure projects implementation (Mell et al., 2013). In Seoul, South Korea morphological 

spatial pattern analysis is used in order to establish conservation and planning strategies 

optimization in green infrastructure the results Show that morphological spatial pattern analysis 

is useful for green infrastructure designing in urban areas (Kang and Kim, 2015). In urban areas 

the role of lawns, green walls and green roofs is assessed in order to define the environmental 

benefits of green infrastructures (Ignatieva and Ahrn®, 2013). Carter and Fowler (2008) priority 

areas for green roof has recommended, according to the existing international and North 

American green roof policies. A study of the role of green infrastructure for contributing the 
carbon balance is conducted in 35 cities of China (Chen, 2015).  
Environmental aspects with theories and applications of green infrastructures for urban regions 

in Asia for improving hydrology, watershed and green landscape and also the situation in Asia 
comparing to USA, UK and Europe is assessed (Kato, 2011). Popularity of green infrastructures 

are increasing in USA, UK and Europe but little work done in Asian countries comparing to 

other developed countries. Seven Swedish Green Plans have evaluated in order to find out the 

role of green infrastructures in urban areas of Sweden (Sandstrºm, 2002). The feasibility of 
green engineered cementitious composites for sustainable infrastructures is assessed (Li et al., 

2004).  
Some common types of green infrastructures in urban areas are shown in Table 1. Green roofs 

are common in some developed European cities. Rainwater harvesting is common in most of 

Australian cities. Even in some Australian cities installing of rainwater harvesting system is 

mandatory for water conservation purposes. Permeable paving is common in most of developed 

countries especially in Turkey. 
 

Rooftop rainwater harvesting can be used as a green infrastructure for main water savings in 

regions which are suffering from water shortages. Province-based rooftop rainwater harvesting 

potential in Turkey is assessed in order to identify priority regions for rooftop rainwater 

harvesting (Himat, 2019). Moreover, analysis done for rooftop rainwater harvesting 

optimizations. The interconnectedness of rainwater harvesting efficiency and seasonality is 

assessed by using Precipitation Concentration Index (PCI) (Himat, 2019). Large-scale rainwater 

harvesting projects can be used as flood mitigation tool in urban areas. Artificial recharge 

applications especially Aquifer Storage and Recovery (ASR) and Managed Aquifer and 

Recovery (MAR) should be used in regions which are suffering from water shortages especially 

during the dry seasons of the year. For flood mitigation identification of flood-prone regions are 

crucial. For green infrastructures design, prior to the implementation of the projects regions of 

priority should be identified. 
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Table 1. Common types of green infrastructures in urban areas  
 

Green infrastructures in urban areas  
Green streets 

Green roofs 

Green walls 

Permeable paving 

Rainwater harvesting (Cisterns and rain barrels) 

Rain gardens (Bioretention) 

Naturalized landscaping  
Infiltration trenches 

Trees 
Constructed wetland  

 

Benefits of using green infrastructures are given in Table 2. In urbanized and populated cities 

especially in Japan and China green infrastructures are using for flood mitigation. Developed 

countries with shortage of water are using green infrastructure for groundwater recharge. 

Developed countries with enough renewable water resources are using green infrastructures for 

water quality enhancement in watercourses. 
 

Table 2. Benefits of using green infrastructures  
 

Benefits of green infrastructures  
Water quality improvement in watercourses 

Improving permeable paving 
Stormwater management by natural way  
Improving sustainable drainage system 

Reducing floods in urban areas 

Natural treatment of stormwater  
Reducing CO2 emissions 

Changing stormwater from potential nuisance into a valuable resources  
Improving water supply security 

Improving urban air quality  
Environmental friend and sustainable urban design  

 

In natural ground cover 50% infiltration, 10 % runoff and 40% evapotranspiration processes are 

occurring, between 75%-100% impervious surfaces these rates are 15%, 55% and 30% 

respectively (Shields et al., 2003). The high rates of runoff is one of the biggest problems in 
urbanized cities which is responsible for floods in the cities. In most of developed countries of 

the world, especially UK, USA and Europe green infrastructures are using for mitigating the 

flood and other environmental problems management. Green infrastructures can increase the 
infiltration rate and decrease the runoff rate and also can improve water and air quality in urban 

areas.  
During the intense rainfall events, runoff in urban areas might be one of restriction for drainage 

and wastewater treatment plants. Collecting of stormwater by using green infrastructures will 

provide treatment of the stormwater by natural way and provide groundwater recharge. As 

green infrastructures wetlands, permeable paving, ponds, green roofs and rain gardens might be 
used in order to mitigate floods and enhance water quality in urban areas of developed 

countries. Urban green and grey infrastructures are shown in Figure 1. By increasing the 

numbers of grey infrastructures, urban areas are becoming prone to flood disasters. For flood 

mitigation there is need for improving green infrastructures in urbanized areas. 
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Figure 1. Urban green and grey infrastructures 

 

Conclusion and Recommendations 
 

Most of projects and academic works related to green infrastructures have been done in UK, 

USA and Europe. In Asia in some rapid urbanized and populated cities e.g; Tokyo in Japan and 
Hong Kong in China green infrastructures gain popularity in recent decades. Green 

infrastructure is crucial for sustainable urban design. In most of developed countries, the natural 

cover of land changed to impermeable layers. These impermeable layers are the derivers of 
urban flood. During the intense rainfall events the high rate of runoff become as urban flood. 

For decreasing the rate of runoff improving green infrastructures are crucial for sustainable and 

climate resistant urban design.  
Green infrastructures are the backbone of sustainable urban design. Nowadays, in industrialized 

world many cities are suffering from urban floods. Urban floods, from one side damage 
infrastructures and from other side pollute water in watercourses. By using green infrastructures 

it is possible to recharge groundwater, slow down the water, reuse and flow to the downstream 
for groundwater recharging.  
Green infrastructure is a light of changing stormwater from potential nuisance into a valuable 

resources. Green infrastructures researches will lead related authorities for environmental-friend 

and sustainable design. Studies related to green infrastructure will bring the attention of urban 
designer for designing sustainable and green infrastructures instead of grey infrastructures. 

Such, research studies might be used as reference in water resources management and 

sustainable urban development. Green infrastructures seem as solution for urban flood 
mitigation. In developing countries urbanized areas and especially urbanized areas which are 

prone to urban floods, improving of green infrastructures are recommended for sustainable 

urban design. 
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¥ZET 

Giriĸ ve Ama­: Plevranēn soliter fibrºz t¿mºrleri (SFT) nadir gºr¿l¿rler. Genellikle 

yavaĸ b¿y¿rler ve submezotelyal dokudan kaynaklanērlar. Hastalēk i­in benign lokalize 

mezotelyoma, subserozal fibroma veya submezotelyoma olarak farklē isimler tarif 

edilmiĸtir.  T¿m plevral t¿mºrlerin %5ôini oluĸtururlar. %80ôi visseral plevradan 

kaynaklanmaktadēr. D¿zg¿n sēnērlarē olan kaps¿ll¿ ve pedik¿ll¿ bir t¿mºrd¿r. Sēklēkla 

asemptomatik seyretmesine raĵmen b¿y¿k boyutlara ulaĸēnca ºks¿r¿k ve basē 

semptomlarē oluĸturabilir. Tedavisi komplet rezeksiyondur. Bu ­alēĸmadaki amacēmēz 

nadir gºr¿lmesi nedeni ile opere etiĵimiz 2 olguyu literat¿r eĸliĵinde sunmak istedik. 

Bulgular:  

Olgu 1: ¥ks¿r¿k ĸikayeti ile gelen 45 yaĸēndaki hastanēn  radyolojik gºr¿nt¿lemelerinde  

saĵ hemitoraksta yaklaĸēk olarak 9*10 cm lik kitle izlendi. 

Olgu 2: Nefes darlēĵē ve ºks¿r¿k ĸikayeti ile gelen 72 yaĸēndaki hastanēn radyolojik 

gºr¿nt¿lemelerinde  saĵ hemitoraksta yaklaĸēk olarak 10*15 cm lik kitle izlendi. 

Her iki olguyada cerrahi yapēldē ve kitle total olarak rezeke edildi. 

Sonu­: D¿zg¿n sēnērlarē olan kaps¿ll¿ ve pedik¿ll¿ bir t¿mºr olan SFTôler nadir gºr¿l¿r 

ve sēklēkla asemptomatik seyreder.  Tedavisi komplet rezeksiyondur. 

Anahtar Kelimeler: Cerrahi, plevra, benign 

 

GĶRĶķ 

 Plevranēn primer t¿mºrleri diff¿z ve soliter (lokalize) olmak ¿zere iki gruba ayrēlērlar (1). 

Diff¿z olanlar daha sēk gºr¿l¿r ve mezotelyoma olarak bilinirler (2). Lokalize mezotelyoma, 

benign mezotelyoma, subplevral fibroma olarak da isimlendirilen soliter fibrºz t¿mºrler ise 

daha nadir gºr¿l¿rler ve benigndirler (3). Plevranēn SFTô¿ daha ºnceden mezotelyomanēn bir 

formu olarak deĵerlendirilmiĸtir (4). SFT plevranēn nadir  bir t¿mºr¿ olup %80 visseral 

plevradan kaynaklanēr ve ­aplarē 1 cmôden 36 cmôye kadar ulaĸabilir (4-7). Yavaĸ b¿y¿yen 

bir t¿mºrd¿r. Sēklēkla asemptomatik olmalarēna raĵmen aĵrē, ºks¿r¿k, dispne, ­omak 

parmak, kilo kaybē, gece terlemesi ve hipoglisemi gibi semptomlara neden olabilirler. Kesin 

tedavi komplet eksizyondur (8). Cerrahi rezeksiyon genel olarak k¿ratif olmakla birlikte, az 

da olsa lokal n¿ks ihtimali vardēr (5).  

Olgu sunumu 1: 45 yaĸēnda  ºks¿r¿k ĸikayeti  olan bayan hasta , dēĸ merkezde  ­ekilen 

Posteroanterior  akciĵer (PA AC) grafisinde 9*9 cm lik lezyon tespit edilmesi ¿zerine 

kliniĵimize yºnlendirilmiĸ. Fizik muayenede saĵ hemitoraks alt zonda solunum sesleri 

azalmēĸtē. Bilgisayarlē toraks tomografi (Toraks BT) de  saĵ orta ve alt zonda 9*9,5*10,5 cm 

boyutlarēnda 34 hounsfield unit (HU) dansitesinde d¿zg¿n sēnērlē kitle lezyon izlendi. 

Lezyonun BTôdeki dansitesi ve morfolojik ºzellikleri hidatik kist ile uyumludur ĸeklinde 
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raporlandē (ĸekil 1). Hidatik kist i­in indirekt floresan antikor testi  (ĶFAT) gºnderildi ve 

sonu­ 1/80 titrede pozitif geldi. Hasta hidatik kist ºn tanēsē ile operasyona alēndē ve saĵ 

torakotomi yapēldē.  K¿nt ve keskin diseksiyonlarla akciĵer parankiminden ayērdēktan sonra 

yaklaĸēk 9*9 cmôlik soliter lezyon komplet olarak  ­ēkarēldē (ĸekil 2). Patolojik inceleme 

sonucu SFT olarak rapor edildi (ĸekil 3). 

Olgu sunumu 2: 72 yaĸ bayan hasta ºks¿r¿k ve nefes darlēĵē ĸikayeti ile gºĵ¿s hastalēklarē 

kliniĵine m¿racat etmiĸ . Akciĵer  grafisinde sol hemitoraksta 15*10 cm lik d¿zg¿n sēnērlē 

lezyon tespit edilmiĸ.(ĸekil 4) Bunun ¿zerine ­ekilen Toraks  tomografisinde  15*10 cm  

boyutlarēnda ¿st ve orta lobu tamamen dolduran, mediasteni saĵa iten HU 60 olan kitle 

gºzlendi (ĸekil 5). Fiberoptik bronkoskopide (FOB) endobronĸial lezyon saptanmayan  

hastaya yapēlan transtorasik tru-cut biyopsi patoloji sonucu SFT olarak raporlandē (ĸekil 6). 

Kliniĵimize refere edilen hasta operasyona alēndē. Sol torakotomi yapēldē. Lezyonun visseral 

plevradan kaynaklandēĵē, kaps¿ll¿, kanlanmasēnēn ­ok olduĵu ve ¿st lobun anterior kēsmēna 

yerleĸtiĵi gºr¿ld¿. 15*10*10cm boyutlarēnda  ve 850 gr olan kitle komplet rezeksiyon ile 

­ēkarēldē Patolojik inceleme sonucu SFT olarak rapor edildi. 

 

 

TARTIķMA ve SONU¢ 

 

 SFTôler nadir gºr¿len ve serozal membranlardan kaynaklanan t¿mºrlerdir. 20-80 yaĸ aralēĵēnda 

gºr¿lmesine raĵmen ­oĵu 5. dekattan sonra gºr¿l¿r ve her iki cinste eĸit olarak ortaya ­ēkmaktadēr 

(4,6). Olgularēmēzdan biri 45, diĵer 72 yaĸta olmasē nedeni ile biri nadir gºr¿len diĵeri sēk gºr¿len yaĸ 

aralēĵēnda idi. SFT lerin   %80ôi visseral plevraya bir pedik¿lle baĵlē olup bu t¿mºrler nadir olarak da 

olsa akciĵer parankiminde, perikardda, mediastende, ¿st hava yolunda, peritonda, bºbreklerde, 

memede, karaciĵerde, tiroitte, spinal kortta, meninkste, farinkste ve orbitada da gºr¿lebilirler (9).  

 

Klinik olarak  hastalarēn %50-60ôē asemptomatiktir ancak t¿mºr¿n boyutuna ve lokalizasyonuna baĵlē 

olarak ºks¿r¿k, nefes darlēĵē, gºĵ¿s aĵrēsē gibi semptomlar gºzlenebilir (10). SFTôler genellikle baĸka 



 

International Science and Academic Congress                                                             

 

61  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

nedenlerle ­ekilen direkt grafilerde iyi sēnērlē, homojen yuvarlak kitleler olarak izlenir(9).  Ķnce iĵne 

aspirasyon biyopsisi periferik yerleĸim karakteristiĵi olan bu t¿mºrlerde beklenenin aksine genellikle 

tanē i­in yetersiz kalabilmektedir (11). T¿mºr¿n hipersell¿ler ve asell¿ler komponentlerden oluĸmasē 

bunun en ºnemli nedenidir (12). Ķki olgumuzun  birisi radyolojik olarak  hidatik kist gibi 

gºr¿nd¿ĵ¿nden  transtorasik ince iĵne biyopsisi yapēlmadē ve direk cerrahiye alēndē. Ķkinci vakaya 

tru- cut biyopsi ile SFT tanēsē konuldu.  

 

SFT lerin temel tedavisi  komplet cerrahi rezeksiyondur (11,13). Ancak malignite potansiyelleri 

olduĵundan cerrahi sēnērlardan emin olmak gerekir. Fiss¿re lokalize t¿mºrlerde segmentektomi veya 

bilobektomi, akciĵer parankimi i­erisine yerleĸen SFTôlerde lobektomi yapēlabilmektedir. Paryetal 

plevra, diafragmatik ve mediastinal lokalizasyonlu soliter fibrºz t¿mºrlerde malignite geliĸebileceĵi 

i­in olabildiĵince geniĸ eksizyon yapēlmalēdēr(11).   
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¥zet: T¿m d¿nyada kullanēm alanē giderek artan ­elik yapēlar, benzersiz ºzellikleriyle ve 

farklē tasarēmlarla en ­ok ­atē sistemlerinde tercih edilmektedir. Ancak ­elik elamanlar 

nispeten narin elemanlar olduklarē i­in, tasarēm ve imalat aĸamasēnda ­ok dikkatli 

olunmalēdēr. Aksi takdirde sistemde yapēsal hasarlar ka­ēnēlmazdēr. Gºr¿lmesi muhtemel 

hasarlardan en ºnemlilerinden bir tanesi de kar y¿k¿ nedeniyle oluĸan hasarlardēr. Son 

yēllarda iklim ºzelliklerine baĵlē olarak kar y¿k¿ nedeniyle gº­en sistemlerin sayēsē 

olduk­a artmēĸtēr. ¦lkemizdeki buna iliĸkin ºrnekler ­alēĸmamēzda yer almaktadēr. Bu 

hususa dikkat ­ekmek ve irdelemek i­in bu ­alēĸmada; Karaman Belediyesi Fuar ve 

Kongre Merkezi inĸaatēnēn yapēmēna devam ederken ­ºken ­atēsē ele alēnmēĸtēr. 

¢alēĸmanēn sonucunda iki temel noktaya dikkat ­ekilmiĸtir. Bunlardan ilki, muhtelif 

zamanlarda ve bºlgelerde, yºnetmeliklerde belirtilen tasarēm kar y¿k¿ deĵerlerinin 

aĸēlabileceĵidir. Bu nedenle tasarēm aĸamasēnda belli bir g¿venlikle ­alēĸmak veya 

bºlgedeki ge­miĸ dºnemlere ait istatistiki bilgilerle ­alēĸmak yerinde olacaktēr. Elde 

edilen ikinci ºnemli husus ise ºzellikle birleĸim noktalarēnēn tasarēmdaki mesnet 

ĸartlarēnēn imalata doĵru bir ĸekilde yansētēlmasēdēr. Bunun i­in t¿m ­aĵdaĸ 

yºnetmeliklerde yer alan ankraj ­ubuklarēnēn beton kenar y¿zeyine olan uzaklēklarē, 

ankraj ­ubuĵu ­apēna baĵlē olarak belli bir mesafede tasarlanmasē ve imalatēnēn bu 

yºnde ger­ekleĸtirilmesi, sēyrēlmanēn ºnlenmesi ve mesnetlenmenin g¿venle saĵlanmasē 

a­ēsēndan son derece ºnemlidir. Sonu­ olarak kar y¿k¿nden dolayē ­ºken sistemlerin 

kamuya a­ēk geniĸ alanlarda ger­ekleĸebileceĵi gºz ºn¿nde bulundurulduĵunda, 

konunun ehemmiyeti bir kez daha ºnem arz etmektedir. 

   

Anahtar Kelimeler: ­elik yapēlar, kar y¿k¿, yapēsal hasar 

 

 

1. Giriĸ 

 

Teknolojik geliĸmeler zaman i­erisinde yapē sektºr¿n¿n de ilerlemesini saĵlamēĸtēr. ķ¿phesiz bu 

geliĸmelerin saĵlanmasēnēn en b¿y¿k gerek­elerinin bir tanesi de b¿y¿k a­ēklēklarēn ge­ilmesine 

yºnelik ­alēĸmalardēr. Bunun i­in nispeten hafif bir malzeme olan ­elik ideal bir malzeme olarak 

karĸēmēza ­ēkmaktadēr. Bu anlamda ­atē sistemlerinde ­elik yapēlar sēklēkla tercih edilmektedir. 

Ancak bazē dºnemlerde t¿m d¿nyada ­elik konstr¿ksiyon ­atēlarda kar y¿k¿nden dolayē ­eĸitli 

hasarlar gºr¿lebilir. Konut t¿r¿ yapēlarda oluĸmasē muhtemel hasarlar, konutlarēn a­ēklēklarē nispeten 

daha k¿­¿k olduĵundan hasar yerel d¿zeyde kalmaktadēr[1]. Buna karĸēn spor salonu, pazar yeri, 

sanayi tipi yapēlar gibi geniĸ a­ēklēklarēn ­atē sistemini oluĸturan ­elik yapēlarda, kar y¿k¿ nedeniyle 

­eĸitli zamanlarda ciddi hasarlar oluĸabilmektedir. Tasarēm aĸamasēnda veya imalat sērasēnda yapēlan 

bu hatalar can veya mal kaybēna sebebiyet vermektedir. 

Kar y¿k¿n¿n yapēlara etkisinde en ºnemli hususlardan bir tanesi de ­atēnēn ĸekli ve cephe r¿zg©rēnēn 

yºn¿d¿r. Eĵer yapēnēn ­atēsē kērēk ve cephe r¿zg©rēna dik yºnde ise tipi ĸeklinde yaĵan kardan dolayē 

kar y¿k¿ etkisi artmaktadēr [2]. Kar k¿tlesinin ­atē ¿zerinde farklē bi­imde toplanmasēna neden olan 

­atē ºzellikleri veya diĵer faktºrler TS EN 1991-1-3ôde belirtildiĵi ĸekliyle aĸaĵēdaki gibidir [3]. 

-¢atē ĸekli 

-Isēl ºzellikler 

-Y¿zey p¿r¿zl¿l¿ĵ¿ 
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-¢atē altēnda oluĸan ēsē miktarē 

-Komĸu binalarēn yakēnlēĵē 

-¢evre arazi yapēĸē 

-Lokal meteorolojik iklim ºzellikleri. 

Zaman i­erisinde ¿lkemizde de bu t¿r hasarlarēn ºrneklerine rastlanmaktadēr. 2015 yēlēnda kar y¿k¿ 

nedeniyle Tunceliônin Ovacēk Ķl­esinde bir halē sahaya ait ­ºken sistem ķekil 1ôde gºsterilmiĸtir. 

ķekil 2ôde ise 2016 yēlēnda Karsôēn Kaĵēzman il­esindeki bir Pazar yerinin ­atēsēndaki kar y¿k¿ 

nedeniyle oluĸan hasar gºr¿nmektedir. Yine aynē ĸekilde 2019 yēlē ocak ayē i­erisinde Hakkari ķehir 

Stadēnēn trib¿n ­atēsē ķekil 3ôdeki gibi kar nedeniyle ­ºkm¿ĸt¿r. 

Kar y¿k¿n¿n etkin olduĵu illerden bir tanesi de Konya ve civar bºlgeleridir. 2017 yēlēnda etkili olan 

kar yaĵēĸē sonucu Konsan Sanayi Sitesinde yer alan 19 fabrikanēn ­atēsē gº­m¿ĸt¿r. Bunlardan bir 

tanesinin fotoĵrafē ķekil 4ôde gºr¿lmektedir. Yine aynē yēl Konya ili Akĸehir il­esinde gº­en bir Pazar 

yerinin fotoĵrafē ķekil 5ôdeki gibidir. 

 

 
ķekil 1.Ovacēkôta gº­en halē sahaya ait sistem [4] 
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ķekil 2.Kaĵēzmanôda pazar yerinin gº­en ­atēsē [5] 

 

 
ķekil 3.Hakkari ķehir Stadēnēn gº­en trib¿n ­atēsē [6] 
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ķekil 4.Konsan Sanayi Sitesindeki ­atēsē gº­en fabrikalardan bir tanesi [7] 

 

 
ķekil 5.Akĸehir pazar yerinin gº­en ­atēsē [8] 

 

2. Karaman Belediyesi Fuar ve Kongre Merkezinde Yapēlan ¢alēĸmalar 

 

Karaman ili, Elma ķehir Mahallesi, ķehit Hamza ¢etin Caddesi 4726 Ada, 14 Parselde bulunan 

Karaman Belediyesi Fuar ve Kongre Merkezi inĸaatēnda 26-27.12.2016 g¿n¿ yaĵan yoĵun kar yaĵēĸē 

nedeniyle Fuar Alanē-1 bºl¿m¿ ­atēsēnda ve ­elik taĸēyēcē sistemde gº­me meydana gelmiĸtir. Sºz 

konusu gº­me inĸaat faaliyetleri devam etmekte iken ger­ekleĸmiĸtir. Kongre merkezi; Fuar Alanē-1, 

Fuar Alanē-2, Kongre Salonu ve baĵlantē bºl¿mleri olmak ¿zere 4 bºl¿mden oluĸmaktadēr. 
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ķekil 6. Gº­menin meydana gelen Fuar ve Kongre Merkezinin genel gºr¿n¿m¿ 

 

26-27.12.2016 g¿n¿ yaĵan yoĵun kar yaĵēĸē nedeniyle Fuar ve kongre merkezinin Fuar Alanē-1 

bºl¿m¿n¿n ­elik taĸēyēcē sistemi ve ­atē kaplamasē blok halinde ­ºkm¿ĸ, dēĸ cephe panellerinde de 

aĸērē hasar oluĸmuĸtur (ķekil 8). 

 

 
ķekil 7.  Fuar Alanē-1 bºl¿m¿ ­atē ve ­elik taĸēyēcē sistemde oluĸan ­ºkme ve hasar 
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ķekil 8.Fuar Alanē-1 bºl¿m¿ dēĸ cephesinde oluĸan hasar 

 

Ayrēca Fuar Alanē-2 bºl¿m¿nde de taĸēyēcē ­elik ­atē kēsmēndaki ­apraz r¿zgar rijitlik baĵlantē 

elemanlarēnda burkulmalar meydana gelmiĸ, taĸēyēcē betonarme kolonlarda da aĸērē deformasyonlarēn 

oluĸtuĵu gºr¿lm¿ĸt¿r (ķekil 9). 

 

 
ķekil 9.  Fuar Alanē-2 ­atē kēsmēndaki r¿zgar ve rijitlik baĵlantēlarēnda oluĸan hasar 

 

Gº­me olan ve hasar oluĸan Fuar Alanē 1 ve 2 bºl¿mlerinin her ikisi de; betonarme temel ve kolon 

sistemi ¿zerine inĸa edilmiĸ, ­elik kēsa kolon + ­elik kiriĸ sistem ĸeklinde karma bir taĸēyēcē sisteme 

sahiptir. Betonarme kolonlar 50/50 cm enkesitinde olup, kolon y¿ksekliĵi 13 metredir. Betonarme 

kolonlara 14 adet M24 ankraj bulonu (l=40 cm) ile ankastre olarak mesnetlenmiĸ HEA300 profilinden 

imal edilmiĸ ­elik kolon (h=100 cm) olarak mesnetlenmiĸtir. Kiriĸ kesiti olarak IPE360 profil 

kullanēlmēĸ, ancak kolon birleĸim ve tepe birleĸim bºlgelerinde kesit guse oluĸturularak 

b¿y¿t¿lm¿ĸt¿r. Aĸēk kiriĸi olarak IPE140 profiller kullanēlērken tek gergili d¿zenleme yapēlmēĸtēr.  

¢atē kaplamasē olarak da sandevi­ panel kullanēlmēĸtēr. 
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Fuar Alanē-1 (B Blok) bºl¿m¿n¿n plandaki boyutlarēnēn 24,80 x 20,50 metre, Fuar Alanē-2 (A Blok) 

bºl¿m¿n¿n plandaki boyutlarē ise 25,20 x 30,70 metredir. 

26-27.12.2012g¿n¿ bahse konu Fuar ve Kongre Merkezinin Fuar Alanē 1 (B blok) bºl¿m¿n¿n ­atē 

kēsmē komple blok halinde gº­m¿ĸt¿r. Bu kēsēmdaki ­elik taĸēyēcē sistem elamanlarē ve ­atē kaplamasē 

yēkēlarak zemin kotuna inmiĸtir. Gº­me sebebiyle yapē mahallinde ciddi bir  maddi hasar oluĸmuĸtur. 

¢elik yapē sisteminin blok halinde ­elik kolon ankraj bulonlarēnēn betonarme kolon baĵlantē/mesnet 

bºlgesinde sēyrēlarak ve kabuk betonunu patlatarak yapēsal ºzelliĵini kaybettiĵi ve bunun sonucunda 

­elik yapē sisteminin stabilitesini kaybederek ­ºkt¿ĵ¿ deĵerlendirilmiĸtir. Yaĵan yoĵun kar yaĵēĸē 

sebebiyle elemanlarda ºngºr¿lenden daha b¿y¿k etkiler oluĸmuĸtur. Bununla beraber, ankastre temel 

ĸartlarēnēn saĵlamak ¿zere kullanēlan 14 adet M24 bulonun 50/50 cm ebadēndaki betonarme kolona 

ankrajēnēn yeterli olmadēĵē, bunun nedeninin  ankraj bulonlarēnēn etrafēndaki beton kalēnlēĵēnēn yeterli 

olmamasē ve ankraj bulonlarēnēn beton i­erisinde mekanik aderansēnē saĵlayacak d¿zenlemenin 

(kanca yapēlmasē veya ek profil kullanēm vb.) olmamasē olarak deĵerlendirilmektedir (ķekil 10). 

 

  

  
ķekil 10.  ¢elik Kolon alt ucundaki ankraj bulonunda meydana gelen sēyrēlmaya ait resimler 

 

TS498 Yapē Elemanlarēnēn Boyutlandērēlmasēnda Alēnacak Y¿klerin Hesap Deĵerleri Yºnetmeliĵi 

h¿k¿mlerine gºre; 7. Ve 8. bºl¿m kar y¿k¿ hesap deĵerlerinin belirlenmesinde kullanēlacak Ķl ve 

Ķl­elere gºre zati kar y¿k¿ bºlgeleri tablosunda Karaman ili  II. Bºlgede yer almaktadēr [9]. Karaman 

ilinin  rakēmē da 1039 metredir. Bu verilere gºre yapē elemanlarē i­in Karaman ili i­in dikkate 

alēnmasē gereken kar y¿k¿ rakēm deĵeri 1000 metreyi ge­mesinden dolayē %10 artēm ile birlikte; 

P= 105 kg/m
2
 x 1,10 (%10 artērēm) = 115,50 kg/m

2
 dir. 

Karaman Valiliĵi, Meteoroloji M¿d¿rl¿ĵ¿n¿n 27.12.2016 tarih ve 86873939-103.01-E.6879 sayēlē 

yazēsēndan, Karaman ilindeki 22.12.2016-27.12.2016 tarihleri arasēndaki kar y¿ksekliĵi deĵerleri 

incelendiĵinde olay g¿n¿ i­in kar y¿ksekliĵinin 85 cm olduĵu anlaĸēlmaktadēr. Ayrēca olay g¿n¿ 

y¿klenici firma tarafēndan ­ekilen resimlerde ­atēlarēn ¿zerinde aĸērē kar olduĵu ve zemin 

seviyesindeki kar y¿ksekliĵinin 110 cm olduĵu anlaĸēlmaktadēr. Gº­me olayēnēn meydana geldiĵi 

Fuar ve Kongre Merkezi ­atēsēna etkiyen kar y¿k¿ deĵerinin meteorolojik verilere gºre hesabē 

yapēlacak olursa; 

Kar y¿k¿ yoĵunluĵu bir ­ok deĵiĸkene baĵlē olup tek bir deĵer olarak bu yoĵunluĵu vermek m¿mk¿n 

deĵildir. Normal kar yoĵunluĵu 100-300 kg/m3, sulu kar yoĵunluĵu 400-500 kg/m3 olduĵu 

bilinmektedir. Yapē mahallindeki karēn verilen deĵerlerin ortalamasē alēnarak ve karēn normal kar 

olarak deĵerlendirilmesi sonucunda; 

kar y¿k¿ 0,85 x 200 = 170 kg/m
2
 olarak hesap edilir. 
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Hesaplanan bu deĵerlerin tasarēmda dikkate alēnan kar y¿k deĵeri olan 115,50 kg/m
2
ôlik deĵerden % 

47 daha fazla olduĵu gºr¿lmektedir. 

 

  
ķekil 11. ¢ºkme olayēnēn ger­ekleĸtiĵi zamanda yapē mahallinde kar y¿ksekliĵi ile ilgili ­ekilmiĸ  

resimler 

 

3. Sonu­ ve ¥neriler  

 

Karaman Belediyesi Fuar ve Kongre Merkezi inĸaatēnēn, Fuar Alanē-1 bºl¿m¿nde meydana gelen 

gº­menin olay g¿n¿ ve hemen ºncesinde yaĵan yoĵun kar yaĵēĸēndan dolayē meydana gelen y¿k 

etkisinin yapēnēn hesaplamalarēnda ºngºr¿len kar y¿k¿ deĵerinin ¿zerinde olmasē nedeniyle meydana 

geldiĵi ve ºngºr¿lenden daha fazla yaĵan kar yaĵēĸē nedeniyle oluĸan etkilerin taĸēyēcē sistem ve 

baĵlantē elemanlarēnda aĸērē zorlamalar oluĸtuĵu ve bunun sonucunda ­elik kolon ile betonarme kolon 

baĵlantēsēnē saĵlayan 14 adet M24 ankraj bulonun betondan sēyrēldēĵē ve bunun sonucu mesnet 

ºzelliĵinin kaybolmasē ile ­elik taĸēyēcē sistemin blok halinde gº­t¿ĵ¿ gºr¿lm¿ĸt¿r. 

Burada bir kez daha teyit edilmiĸtir ki; ¢elik Yapēlarēn Tasarēm, Hesap ve Yapēmēna Dair 

Yºnetmeliĵin 13.8. maddesinde bahsedilen ñankraj ­ubuklarēnēn beton kenar y¿zeyine uzaklēĵē, 

ankraj ­ubuĵu ­apē dônin 6 katēndan az olmayacaktērò [10] h¿km¿ mesnetlenmenin saĵlanmasē 

a­ēsēndan son derece ºnemlidir. 

Yine bir kez daha gºr¿lm¿ĸt¿r ki; kar y¿kleri muhtelif zamanlarda yºnetmelikte belirtilen kar 

y¿klerini aĸabileceĵi, bu nedenle tasarēm m¿hendisinin tecr¿belerinden faydalanarak belli bir 

g¿venlik katsayēsē ile ­alēĸmasē yerinde olacaktēr. ¥yle ki, TS 498ôin istatistiksel analizle elde edilen 

y¿klerin yaklaĸēk 1/4 ¿ kadar kar y¿k¿ ºnerdiĵi yerleĸim yerleri de vardēr [11]. 

Benzer olumsuzluklar sebebiyle Fuar Alanē-2 bºl¿m¿nde ­atēdaki r¿zgar rijitlik baĵlantē 

elemanlarēnda burkulma ve betonarme kolonlarda aĸērē deformasyonlarēn oluĸtuĵu ve yapēnēn bu hali 

ile kullanēmēnēn can ve mal emniyeti bakēmēndan sakēncalē olduĵu deĵerlendirilmiĸtir. 
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¥zet: Bu ­alēĸmada gºr¿nt¿ iĸleme yºntemiyle akut lenfosit lºsemi taramasē yapēlmēĸtēr. Yazēlēm olarak 
Matlabóēn gºr¿nt¿ iĸleme aracē, veri seti olarak 108 adet mikroskop gºr¿nt¿s¿ kullanēlmēĸtēr. Mikroskop 

gºr¿nt¿lerinden beyaz kan h¿crelerini bºl¿tlemek, beyaz kan h¿crelerini ­ekirdek ve stoplazma olarak ayērmak 

i­in K-ortalama algoritmasē kullanēlmēĸtēr. ¢ekirdek ve stoplazmayē birbirinden ayērērken h¿creler alt 

gºr¿nt¿lere ayrēlmadan gºr¿nt¿ bir b¿t¿n olarak iĸlenmiĸtir. Birbirine temas eden h¿creler iĸaret­i kontroll¿ 

su-seddi algoritmasē kullanēlarak baĸarēlē bir ĸekilde ayrēĸtērēlmēĸtēr. Elde edilen h¿crelerin bir­ok ºzniteliĵi 

­ēkartēlmēĸ ve en iyi sonucu veren ºznitelikler belirlenerek bu h¿creler destek vektºr makinalarē ile 

sēnēflandērēlmēĸtēr. Bu ­alēĸmada 410 adet beyaz kan h¿cresinden farklē kombinasyonlarda veri setleri elde 

edilmiĸtir. Destek vektºr makinalarē, test setindeki 87 h¿crenin 3 tanesini yanlēĸ sēnēflandērarak %96,6 baĸarē 

ile en iyi sonucu vermiĸtir. 

 

Anahtar Kelimeler: akut lenfosit lºsemi, gºr¿nt¿ iĸleme, K-ortalama algoritmasē, iĸaret­i kontroll¿-su-seddi 

algoritmasē, destek­i vektºr makinasē. 

 

 

 

1. Giriĸ 

 

¢ocukluk dºneminin en sēk gºr¿len kanser t¿r¿ lºsemidir. ¢ocukluk ­aĵē kanserlerinin %25-30ôunu 

lºsemiler oluĸturmaktadēr (Yºntem & Bayram). En sēk gºr¿len alt tipi olan akut lenfoblastik lºsemi, 

vakalarēn % 75-80ôini oluĸturur (Uzunhan & Karakaĸ, 2012). Bu hastalēk erken evrede teĸhis edildiĵi 

takdirde tedavisi daha etkin bir ĸekilde y¿r¿t¿lebilmektedir. Hastalēĵa baĵlē can kayēplarē ve bu 

hastalēĵēn ­ocuklar ¿zerindeki zararlē etkileri minimuma indirebilmektedir(¥zen & Parmaksēz, 2011). 

Saĵlēklē bir v¿cutta, kemik iliĵinde bulunan kan h¿creleri belirli aĸamalardan ge­erek olgunlaĸmakta 

ve farklēlaĸmaktadēr. Ancak lºsemi hastalarēnda farklēlaĸma evrelerinde meydana gelen bozulmalar 

sonucunda lenfoblast adēnē verdiĵimiz kanser h¿creleri oluĸmakta ve kemik iliĵinden kana 

ge­mektedir (Yºntem & Bayram). Lºsemi hastalēĵēndan ĸ¿phelenilen ­ocuklardan alēnan kan 

ºrnekleri uzman doktorlar tarafēndan mikroskop altēnda incelenerek, morfolojik sēnēflandērma 

yapēlmakta ve lenfoblast adē verilen kanser h¿creleri aranmaktadēr (Fēndēk & Oltulu). 

Kemik iliĵinde bulunan kºk h¿creler olgunlaĸarak beĸ farklē beyaz kan h¿cresine dºn¿ĸ¿rler; kºk 

h¿cre ilk olarak Lenfoblast ve Miyeloblast h¿crelerine, daha sonra bu h¿creler olgunlaĸarak Bazofil, 

Nºtrofil, Ezonofil, Monosit ve Lenfosit h¿crelerine dºn¿ĸerek kemik iliĵinden kana karēĸēr. 

Lenfoblast veya Miyeloblast h¿creleri olgunlaĸmadan kemik iliĵinden kana karēĸērsa lºsemi 

dediĵimiz hastalēk gºr¿l¿r.  

Lºsemi hastalēĵēnēn teĸhisi ¿zerine ĸimdiye kadar bir­ok ­alēĸma yapēlmēĸ ve halende yapēlmaya 

devam etmektedir. Bunlardan bazēlarē aĸaĵēda incelenmiĸtir.   

Scotti tarafēndan ger­ekleĸtirilen ­alēĸmada, kan h¿crelerinin mikroskop gºr¿nt¿leri ¿zerinde bir­ok 

araĸtērma yapēlmēĸtēr. Bunlarda beyaz kan h¿crelerinin bi­imsel ºzelliklerine bakarak bir­ok lºsemi 

taramasē yapēlmēĸtēr (Scotti, 2005). Mikroskop gºr¿nt¿lerine, akut lenfosit lºsemi taramasēnda 

kullanēlan, kenar bulma ve morfolojik a­ma-kapama yºntemleri uygulanarak, gri seviyedeki 

gºr¿nt¿de Lenfoblast h¿crelerin konumu belirlenmiĸtir. Bu iĸlemden sonra stoplazma ve ­ekirdeĵi 

birbirinden ayērmak i­in Otsu eĸikleme yºntemi kullanēlmēĸtēr. Birbirinden ayrēĸtērēlan ­ekirdek ve 

stoplazmanēn ºznitelikleri ­ēkartēlarak, K en yakēn komĸu algoritmasēyla sēnēflandērēlmēĸtēr. Bu 

yºntem ile h¿crelerin konumunu belirleme problemi ­ºz¿lm¿ĸ ancak bitiĸik h¿creler ile boyama ve 

parlaklēktan kaynaklanan problemleri ­ºzmede yetersiz kalmēĸtēr. 



 

International Science and Academic Congress                                                             

 

74  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

Reta ve ark.ôlarēnēn ger­ekleĸtirdiĵi ­alēĸmada, kemik iliĵi gºr¿nt¿lerinde h¿crelerin renk ve doku 

ºzellikleri kullanēlarak Markov rastgele alan algoritmasē yardēmēyla h¿cre bºlgeleri elde edilmiĸtir. 

Kural tabanlē sēnēflama kullanēlarak, renk ve bi­im ºzellikleri yardēmēyla ­ekirdek ve stoplazma 

birbirinden ayrēĸtērēlmēĸtēr. Blast h¿crelerini bºl¿tlemek i­in sabit eĸikleme deĵeri kullanēlmēĸ ancak 

bu her gºr¿nt¿de uygun olmamakla birlikte, bazē h¿crelerde stoplazmanēn kaybedilmesine sebep 

olmuĸtur. Sēnēflandērma algoritmasē olarak K en yakēn komĸu algoritmasē ile birlikte beĸ farklē 

sēnēflandērma algoritmasē kullanēlmēĸtēr (Reta, Robles, Gonzalez, Diaz, & Guichard, 2010).  

Madhloom ve ark.ôlarēnēn yaptēĵē bir diĵer ­alēĸmada, mikroskop gºr¿nt¿lerinden lenfoblastlarē 

bºl¿tleyerek yapēlmēĸtēr (Madhloom, Kareem, & Ariffin, 2012). Bu ­alēĸmada h¿creleri bºl¿tlemek 

i­in matematiksel morfoloji ve eĸikleme yºntemleri kullanēlmēĸtēr; uygulanan yºntem h¿crelerin 

konumunu belirlemede baĸarēlē olurken yan yana olan h¿creleri bºl¿tlemede baĸarēsēz olmuĸtur. 

Mohapatra ve ark.ôlarē Lenfosit ve lenfoblast h¿crelerini bºl¿tlemek ve sēnēflandērmak i­in K-

ortalama algoritmasē kullanarak bir ­alēĸma yapmēĸtēr (Mohapatra, Patra, & Satpathy, 2014). 

¢alēĸmada, k¿meleme algoritmalarē birlikte kullanēldēĵē zaman daha iyi sonu­lar vermiĸ ve K-

ortalama algoritmasē, bulanēk C algoritmasēyla birlikte kullanēlmēĸtēr. K-ortalama algoritmasē ile 

birlikte sēnēr belirleyici kullanēlarak gºr¿nt¿ alt gºr¿nt¿lere ayrēlmakta ve her alt gºr¿nt¿ ­ekirdek, 

stoplazma ve arka plan olmak ¿zere ¿­ farklē bºlgeye ayrēlmaktadēr. Bu metot, bºlgeler arasēnda 

belirgin ĸekilde renk ve yoĵunluk farklēlēklarē olduĵu takdirde iyi ­alēĸmaktadēr. Ancak bºlgeler 

arasēnda benzerlik arttēk­a bºl¿tleme performansē azalmaktadēr. Sēnēflandērma aĸamasēnda ise K en 

yakēn komĸu algoritmasē kullanēlmēĸtēr. 

Mikroskop gºr¿nt¿lerini kullanarak beyaz kan h¿crelerinin tanēmlanmasē ve sēnēflandērēlmasē ¿zerine 

bir baĸka ­alēĸmada Shahin ve ark.ôlarē tarafēndan yapēlmēĸtēr (Shahin, Guo, Amin, & Sharawi, 2017). 

Bu ­alēĸmada, ºnceki ­alēĸmalardan farklē olarak beyaz kan h¿crelerinin tanēmlanmasē i­in Derin 

ºĵrenme yºntemlerinin kullanēlmasēnēn performansē arttēracaĵē savunulmuĸtur. Beyaz kan h¿crelerini 

tanēmlamak i­in Derin kēvrēmlē sinir aĵlarē kullanēlmēĸtēr (Deep convolutional neural network). 

¥ĵrenme transferinde iki yºntem kullanēlmēĸtēr. Bunlar derin aktivasyon ºzellik ve derin hassas ayar 

yºntemleridir. ¢alēĸma, beĸ farklē beyaz kan h¿cresini sēnēflandērmak i­in 2551 gºr¿nt¿ ¿zerinde 

kontrol edilmiĸtir. Derin ºĵrenme yºntemi kullanēlarak sonu­ta %96,1 baĸarē elde edilmiĸtir. 

Abdulhay ve ark.ôlarē tarafēndan yapēlan bir diĵer ­alēĸmada, mikroskop gºr¿nt¿lerinden lºkosit 

h¿crelerini bºl¿tlemek i­in eĵitilebilir bºl¿tleme yºntemi kullanēlmēĸtēr (Abdulhay, Mohammed, 

Ibrahim, Arunkumar, & Venkatraman, 2018). Diĵer bºl¿tleme algoritmalarēyla karĸēlaĸtērēldēĵēnda, 

eĵitilebilir bºl¿tleme yºnteminin daha iyi sonu­lar verdiĵi gºr¿lm¿ĸt¿r. ¥nerilen yºntem ile manuel 

olarak yapēlan bºl¿tleme iĸlemi karĸēlaĸtērēlmēĸtēr. Kullanēlan yºntemde destek­i vektºr makinasē 

bºl¿tleme yapmak i­in eĵitilmiĸ ve ilgili bºlgenin konumu kesin olarak tanēmlanmēĸtēr. Daha sonra 

ilgilenilmeyen bºlgeler histogram tabanlē filtreleme yºntemiyle gºr¿nt¿den ­ēkartēlmēĸtēr. Tanēmlanan 

h¿crelerin doku ºzelliĵi kullanēlarak 100 adet gºr¿nt¿ ¿zerinde, ºnerilen yºntem ile manuel olarak 

yapēlan bºl¿tleme yºntemleri karĸēlaĸtērēlmēĸ ve eĵitilebilir bºl¿tleme yºnteminin manuel bºl¿tlemeye 

karĸē alternatif olarak kullanēlabileceĵi belirtilmiĸtir. 

Literat¿rler incelendiĵinde mikroskop gºr¿nt¿leri ¿zerinde farklē yaklaĸēmlar kullanēlarak bir­ok 

­alēĸma yapēldēĵē gºr¿lmektedir.  

Bizim ­alēĸmamēz ­o­uklarda gºr¿len Akut Lenfoblast Lºsemi ¿zerinedir. ¢alēĸmadaki amacēmēz 2-

15 yaĸ aralēĵēndaki ­ocuklarda en sēk gºr¿len kanser t¿r¿ olan akut lenfosit lºseminin erken evrede 

tespit edilmesini saĵlayarak, tedaviyi daha etkili bir hale getirmek ve bu hastalēĵa baĵlē can 

kayēplarēnē en aza indirmektir.  Aynē zamanda lºsemi bulgularēyla doktora baĸvuran ­ocuklarēn teĸhisi 

aĸamasēndaki uzmana baĵlē olan ºznelliĵi ve inceleme aĸamasēndaki vakit kaybēnē en aza indirerek 

doĵru teĸhis konulmasēnē kolaylaĸtērmaktēr. Amacēmēz lºsemi tanēsēnda pediatri doktorlarēnēn 

kullanmēĸ olduĵu periferik yaymada lenfoblast arama yºntemini, gºr¿nt¿ iĸleme ve sēnēflandērma 

yºntemleriyle daha kēsa s¿rede ve daha objektif bir ĸekilde tamamlamak ve lºsemi teĸhisini 

kolaylaĸtērmaktēr. 

Biz ­alēĸmamēzda mikroskop gºr¿nt¿lerindeki beyaz kan h¿crelerini bºl¿tlemek ve bu h¿creleri 

stoplazma ve ­ekirdek olarak ayērmak i­in K-ortalama algoritmasēnē kullandēk. Ayrēlan ­ekirdekleri 

ikili gºr¿nt¿ye dºn¿ĸt¿rmek i­in ise otomatik eĸikleme yºntemlerini uyguladēk. Gºr¿nt¿lerin bir 

b¿t¿n olarak iĸlenmesi, temas eden h¿crelerin birbirinden ayērēlmasē ise iĸaret­i kontroll¿ su-seddi 

algoritmasē kullanēlarak ger­ekleĸtirilmektedir. 



 

International Science and Academic Congress                                                             

 

75  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

Literat¿rdeki ­alēĸmalar incelendiĵinde ºncelikle mikroskop gºr¿nt¿lerinden beyaz kan h¿creleri elde 

edilmiĸtir. Her bir beyaz kan h¿cresini stoplazma ve ­ekirdek olarak ikiye ayērmak i­in h¿creler alt 

gºr¿nt¿lere ayrēlmēĸ ve burada stoplazma ve ­ekirdek birbirinden ayrēĸtērēlmēĸtēr. 

Bizim ­alēĸmamēz literat¿rdeki ­alēĸmalardan farklē olarak tek bir h¿crenin ­ekirdeĵini 

stoplazmasēndan ayērmak yerine, beyaz kan h¿crelerinin tamamēnēn gºr¿nt¿s¿n¿ bir b¿t¿n olarak 

iĸlemek, sonrasēnda da stoplazma ve ­ekirdek olarak iki ayrē gºr¿nt¿ elde etmektir. Bu yaklaĸēm 

­ekirdeklerin birbirine olan temasēnē azaltmasē ve temas eden ­ekirdekleri birbirinden ayērmak i­in 

kullandēĵēmēz iĸaret­i kontroll¿ su-seddi algoritmasēnēn baĸarēlē olmasēnda ºnemli katkē saĵlayacaĵē 

d¿ĸ¿lmektedir. ¢ekirdeklerin baĸarēlē bir ĸekilde bºl¿tlenmesi ­alēĸmanēn sonraki adēmlarēnē ºnemli 

ºl­¿de etkilemektedir. 

Literat¿rdeki ­alēĸmalar incelendiĵinde diĵer bir problem ise ilgilenilen ­ekirdeĵin sēnērlarēnēn 

belirlenmesi ve bu sēnērlarēn i­erisindeki komĸu ­ekirdeklerin istenmeyen alanlarēnēn bulunmasēdēr 

(ķekil 7.a). Ķlgilenilen ­ekirdeĵin sēnērlarē belirlenip geniĸletilerek ve geniĸletilmiĸ sēnērlara ait 

­ekirdek bºlgesine iĸaretci kontroll¿ su-seddi algoritmasē uygulanarak bu probleme ­ºz¿m aranmēĸtēr.  

Destek vektºr makinalarēnēn baĸarēsēnda ­ekirdek fonksiyonu ve parametre optimizasyonu ºnemlidir 

(Ayhan & Erdoĵmuĸ, 2014). Sēnēflandērma aĸamasēnda ise veri setimiz ¿zerinde hangi ­ekirdek 

fonksiyonunun daha baĸarēlē sonu­lar vereceĵi araĸtērēlmēĸtēr. 

 

2. Materyal ve Metot 

 

Bu ­alēĸmada veri seti olarak Scotti tarafēndan hazērlanan ALL-IDB1 veri tabanē ve gºr¿nt¿ iĸleme 

yazēlēmē olarak da Matlab gºr¿nt¿ iĸleme aracē kullanēlmēĸtēr. Scotti tarafēndan hazērlanmēĸ veri 

tabanēnda mikroskop gºr¿nt¿leri ve bu gºr¿nt¿lerdeki kanserli lenfosit h¿crelerin merkez noktalarē 

bulunmaktadēr (Scotti, 2005). Akut lenfosit lºsemi h¿crelerinin tespit edilmesi ĸu aĸamalardan 

oluĸmaktadēr: 

 

¶ Gºr¿nt¿ iĸleme yºntemiyle mikroskop gºr¿nt¿lerinden beyaz kan h¿crelerinin tespit 

edilmesi, 

¶ Beyaz kan h¿crelerinin bºl¿tlenmesi, 

¶ ¥zniteliklerinin ­ēkartēlmasē ve ºznitelikler kullanēlarak h¿crelerin sēnēflandērēlmasē. 

 

2.1 Beyaz kan h¿crelerinin tespit edilmesi 

 

Gºr¿nt¿ iĸleme uygulamalarēndaki en ºnemli aĸama, istenilen bºlgenin t¿m gºr¿nt¿den ­ēkartēlmasē 

aĸamasēdēr ki, bu sonraki adēmlarēn baĸarēlē olmasēnda en b¿y¿k etkiye sahiptir. Beyaz kan h¿crelerini 

mikroskop gºr¿nt¿s¿nden ­ēkarmak i­in K-ortalama algoritmasē kullanēlmēĸtēr.  

En eski k¿meleme algoritmalarēndan olan K-ortalama 1967 yēlēnda J.B. MacQueen tarafēndan 

geliĸtirilmiĸtir (Yēldēz, ¢amurcu, & Doĵan, 2010).  K-ortalama algoritmasē,  N adet verinin k adet 

k¿meye bºl¿nmesidir. K ortalama algoritmasēnēn ­alēĸma aĸamalarē ĸu ĸekildedir (Solak & Altēnēĸēk, 

2018): 

 

1. K-adet k¿me merkezinin rastgele belirlenmesi 

2. ¥klid uzaklēk ºl­¿t¿ kullanēlarak her bir k¿me elamanēnēn k¿me merkezlerine uzaklēklarē 
hesaplanēr. K¿me elemanlarē en yakēn k¿me merkezine dahil edilir.  

3. K¿me merkezi yeniden hesaplanēr. 

4. K¿me merkezi deĵiĸtiĵi s¿rece 2. ve 3. maddeler tekrarlanēr. 

 

K-ortalama algoritmasēnēn ama­ fonksiyonu aĸaĵēdaki gibidir. 

 

& 8 #  

k: k¿me sayēsē 

n: j. K¿medeki pixel sayēsē   

8 : j k¿mesindeki herhangi bir pixel 
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#: j k¿mesinin merkez noktasē 

 

K-ortalama algoritmasē kullanēlarak verilen mikroskop gºr¿nt¿s¿ 3 farklē gºr¿nt¿ye bºl¿tlenir. 

Burada ókô k¿me sayēsēnē belirtmektedir. 

 

 
(a) (b) (c) (d) 

 ķekil 1. Mikroskop gºr¿nt¿s¿nden K-ortalama algoritmasē ile (a) Ķĸlenecek mikroskop gºr¿nt¿s¿ (b) 1.k¿meye 

ait gºr¿nt¿ (c) 2.k¿meye ait gºr¿nt¿ (d) 3.k¿meye ait gºr¿nt¿ 

 

K-ortalama algoritmasēna verilen mikroskop gºr¿nt¿s¿ 3 farklē gºr¿nt¿ye bºl¿tlenmiĸtir. 3.k¿meye 

ait gºr¿nt¿de h¿creler baĸarēlē bir ĸekilde arka plandan ve diĵer kan h¿crelerinden bºl¿tlenmiĸtir 

(ķekil 1.d).  

 

2.2 Beyaz kan h¿crelerinin bºl¿tlenmesi 

 

Literat¿rdeki ­alēĸmalar incelendiĵinde h¿crelerin sēnērlarē belirlenir ve sēnēr bilgileri kullanēlarak 

h¿creler alt gºr¿nt¿lere ayrēlēr. Elde edilen alt gºr¿nt¿ler kullanēlarak h¿crelerin stoplazma ve 

­ekirdekleri birbirinden ayrēĸtērēlēr.  

Bu ­alēĸmada elde edilen beyaz kan h¿creleri alt gºr¿nt¿lere ayērēlmadan bir b¿t¿n olarak iĸlenerek 

h¿crelerin stoplama ve ­ekirdekleri birbirinden ayrēĸtērēlmēĸtēr. Bu yaklaĸēmēn amacē h¿crelerin 

birbirine olan temasēnē azaltmak ve temas eden h¿creleri daha baĸarēlē bir ĸekilde biribirinden 

ayērmaktēr. 

H¿creleri stoplazma ve ­ekirdek olarak ayērmak i­in elde edilen beyaz kan h¿crelerine ait ķekil 1. 

(d))ôdeki gºr¿nt¿ye tekrar K-ortalama algoritmasē uygulanarak h¿crelerin ­ekirdeĵi ve stoplazmasē 

birbirinden ayrēĸtērēlmēĸtēr (ķekil 2.b.c). Elde edilen gºr¿nt¿ler aĸaĵēdaki gibidir. 

 

 

 
(a) (b)  (c)  

 ķekil 2. Stoplazma ve ­ekirdeklerin birbirinden ayrēlmasē (a) K-ortalama algoritmasēna verilen h¿creler (b) 

H¿crelerin ­ekirdekleri (c) H¿crelerin stoplazmalarē 

 

Burada K-ortalama algoritmasē kullanēlarak h¿crelerin stoplazma ve ­ekirdekleri baĸarēlē bir ĸekilde 

ayrēĸtērēlmēĸtēr. ķekil 2.(b)ôde gºr¿ld¿ĵ¿ gibi ­ekirdeklerin birbirine olan temasē azalmēĸtēr. Bu 

aĸamadan sonra elde edilen ­ekirdeklere iĸaretci kontroll¿ su-seddi algoritmasē uygulanarak temas 

eden ­ekirdekler ayrēlmēĸtēr. 

 

¢alēĸmamēzda kullanēlan diĵer bir algoritma, iĸaret­i kontroll¿ su-seddi algoritmasēdēr. Literat¿rde 

h¿cre bºl¿tlemesi i­in en sēk kullanēlan yºntem, iĸaret­i kontroll¿ su-seddi algoritmalarēdēr (Chinea 

Vald®s & Lorenzo-Ginori, 2011; Kaur, 2014; Yang, Li, & Zhou, 2006). Su-seddi algoritmasē yan yana 
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duran iki su havzasēna aynē anda su doldurulmasē ve havzalardan taĸan sularēn birbirine karēĸtēĵē yeri 

belirleme yaklaĸēmēndan esinlenilmiĸtir (Soille & Vincent, 1990). Su seddi algoritmasēnēn ¿­ farklē 

yaklaĸēmē vardēr (Kaur, 2014). Bunlar; 

 

 

¶ Mesafe Dºn¿ĸ¿m¿, 

¶ Gradient yºntemi, 

¶ Ķĸaret­i kontrol¿. 

 

Su-seddi algoritmasē genellikle mesafe dºn¿ĸ¿m yaklaĸēmēyla kullanēlēr ancak bu yºntem h¿crelerin 

fazla bºl¿tlenmesine neden olmaktadēr. Mesafe dºn¿ĸ¿m yaklaĸēmēyla birlikte iĸaret­i kontroll¿ 

yaklaĸēm kullanēlērsa birbirine temas eden h¿creler baĸarēlē bir ĸekilde bºl¿tlenmektedir. Ķĸaret­i 

kontroll¿ su-seddi algoritmasē, genellikle gºr¿nt¿ ¿zerindeki nesneleri iĸaretlemek i­in kullanēlan 

belirte­leri hesaplamak amacēyla kullanēlēr. Bu yaklaĸēm ile her bir h¿creye ait bir iĸaret­i 

hesaplanmakta ve bu iĸaret­iler belirte­ olarak kullanēlarak birbirine temas eden h¿creler birbirinden 

ayrēlmaktadēr. Su-seddi algoritmasē gºr¿nt¿ ¿zerindeki bºlgeleri etiketlemektedir, elde edilen 

belirte­ler kullanēlarak su-seddinin, h¿cre bºlgelerini baĸarēlē bir ĸekilde etiketlemesi saĵlanēr. Su-

seddi algoritmasēnēn baĸarēlē sonu­ vermesi iĸaret­i belirte­lere baĵlēdēr ve belirte­ler ĸu ĸekilde 

hesaplanēr. 

Otomatik eĸikleme yºntemiyle ikili gºr¿nt¿ye dºn¿ĸt¿r¿l¿r(ķekil 3.a). ¢ekirdek gºr¿nt¿lerine ait ikili 

gºr¿nt¿ye, mesafe dºn¿ĸ¿m¿ fonksiyonu uygulanēr. Mesafe dºn¿ĸ¿m (distance transform) 

fonksiyonu da, ikili gºr¿nt¿deki her bir pikselin kendisine en yakēn deĵeri 1 olan piksele uzaklēĵēnē 

hesaplar ve geri dºn¿ĸ deĵeri olarak ikili gºr¿nt¿ boyutuna ait (m*n) matrise ekler. Bu hesaplama 

bize renk deĵiĸiminin hangi yºnde ve ne kadar ĸiddette olduĵunu sunar. Matlab gºr¿nt¿ iĸleme 

fonksiyonu olarak bwdist() kullanēlmēĸtēr. 

 

 

     
(a) (b)  

ķekil 3. ¢ekirdek gºr¿nt¿s¿ ve mesafe dºn¿ĸ¿m¿nde elde edilen gºr¿nt¿ler  (a) Mesafe dºn¿ĸ¿m¿ uygulanan 
ºrnek ikili gºr¿nt¿ (b) Mesafe dºn¿ĸ¿m fonksiyonundan sonraki gºr¿nt¿  

 

Mesafe dºn¿ĸ¿m¿ uygulandēktan sonraki gºr¿nt¿ ¿zerindeki gri yoĵunluk, h¿crelerin merkezinden 

­evresine doĵru azalmaktadēr (ķekil 3.b). Bu d¿ĸ¿nceden faydanēlarak, mesafe dºn¿ĸ¿m¿ 

hesaplanmēĸ gºr¿nt¿ ¿zerinde minimum (regional minima) veya maksimum (regional maxima) renk 

yoĵunluĵuna sahip bºlgeler hesaplanmaktadēr. Burada imextendedmin() fonksiyonu kullanēlmēĸtēr. 

Imextendedmin() fonksiyonu, gri gºr¿nt¿ye uygulandē ve minimum renk deĵerine sahip bºlgeler 

hesaplandē (ķekil 4.a). Minimum renk deĵerine sahip bir­ok bºlge olabilir fakat biz bu bºlgelerden en 

az 6 piksel alana sahip bºlgeleri kullandēk. Ķĸaretci olarak 6 pixelden az alana sahip bºlgeler 

kullanēldēĵē zaman ­ekirdeĵin kendi i­inde bºl¿nmesine neden olabiliyor. 6 pixelden daha b¿y¿k 

alana sahip bºlgeler her zaman olmayabiliyor bu da ­ekirdeklerin iĸaretcilerinin kaybēna neden 

oluyor. Bizim ­alēĸmamēzda minimum renk deĵerine sahip bºlge alanē, optimum 6 pixel olarak 

belirlenmiĸtir.  
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(a) (b)  

ķekil 4. Ķĸaret­i belirte­ler ve belirte­lerin ­ekirdek ¿zerindeki konumu (a) ¢ekirdeklerin iĸaret­i belirte­leri (b) 
Ķĸaret­i belirte­lerin ­ekirdekler ¿zerindeki gºr¿nt¿s¿  

 

Elde edilen iĸaret­iler ve mesafe dºn¿ĸ¿m¿ hesaplanmēĸ gri gºr¿nt¿ kullanēlarak yeniden morfolojik 

yapēlandērma uygulanmēĸtēr. Morfolojik yeniden yapēlandērma ile her ­ekirdeĵe ait iĸaret­inin 

gºsterdiĵi konumdaki minimum renk deĵeri o h¿crenin tamamēna uygulanmēĸtēr. Morfolojik yeniden 

yapēlandērma sonucu elde edilen minimum renk deĵerine sahip bºlgelerin herbiri, su-seddi 

algoritmasēna gºre bir su-havzasēnē temsil etmektedir. Su-seddi algoritmasē bu yaklaĸēmdan 

faydalanarak ­ekirdek bºlgelerini etiketlemektedir. Morfolojik yeniden yapēlandērma sonrasē su-

seddinde bºlgelerin etiketlenmesi aĸaĵēdaki gibi olmuĸtur (ķekil 5.a). Su-seddinden elde edilen 

etiketlenmiĸ matris, rgb renk uzayēna dºn¿ĸt¿r¿lm¿ĸt¿r.  

 

 

    
 (a) (b) 

ķekil 5. Ķĸaret­i kontroll¿ su-seddi algoritmasēndan elde edilen sonu­lar   (a) Ķĸaret­i kontroll¿ su seddi 

algoritmasēnda etiketlenmiĸ ­ekirdek bºlgeleri.  b) Ķĸaret­i kontroll¿ su-seddi algoritmasēndan elde edilen 

­ekirdekler 

 

Ķĸaret­i kontroll¿ su-seddi algoritmasē ile elde edilen gºr¿nt¿de 13 adet bºlge vardēr (ķekil 5.a). Her 

bir bºlge bir adet ­ekirdeĵi temsil etmektedir. Su-seddi dºn¿ĸ¿m¿nde bºlgeleri ayēran sēnērlar ó0ô 

olarak etiketlenir, biz de bu bilgiyi kullanarak ­ekirdekleri sēnērlarēndan ayērdēk.  Daha sonra ķekil 

5.bôdeki gºr¿nt¿ye morfolojik aĸēndērma  iĸlemi uygulanarak ­ekirdek etrafēndaki g¿r¿lt¿ler 

temizlenmiĸtir. Sonu­ta elde edilen gºr¿nt¿ aĸaĵēdaki gibidir. 

 

 
ķekil 6. Birbirine temas eden ­ekirdeklerin ayrēlmēĸ hali 

 

Bu aĸamadan sonra her bir ­ekirdek alt gºr¿nt¿lere ayrēlmēĸtēr. ¢ekirdek sēnērlarēnēn belirlenmesi 

aĸamasēnda ķekil 6.ôdaki ikili gºr¿nt¿ kullanēlmēĸtēr. Bu gºr¿nt¿deki ­ekirdekler etiketlenmiĸ ve 
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bunlarēn sēnēr bilgileri elde edilmiĸtir. Bu sēnēr bilgileri kullanēlarak elde edilen gºr¿nt¿ ķekil 7.dôde 

gºr¿ld¿ĵ¿ gibi ilgilenilen ­ekirdeĵin alt ve saĵ sēnērlarē kenarlara temas etmektedir. Bu gºr¿nt¿ye 

kenarlēk temizleme fonksiyonu(imclearborder) uygulandēĵēnda ilgilenilen ­ekirdeĵin sēnērlarē 

kenarlara temas ettiĵinden ­ekirdek kaybedilmektedir. Bu problemi ­ºzmek i­in elde edilen sēnēr 

bilgilerinin x ve y eksenleri 20 pixel geniĸletilmiĸtir. Geniĸletilmiĸ sēnēr bilgileri kullanēlarak elde 

edilen gºr¿nt¿ ķekil 7.aôdaki gibidir. Bu gºr¿nt¿ye tekrar iĸaretci-kontroll¿ su-seddi algoritmasē 

uygulanarak ķekil 7.bôdeki gºr¿nt¿ elde edilmiĸtir. 
 

 
 (a) (b) (c) (d) 

ķekil 7. ¥rnek alt gºr¿nt¿ler  (a) Sēnērlarē geniĸletilmiĸ alt gºr¿nt¿  (b)Kenarlarē temizlenmiĸ rgb gºr¿nt¿  (c) 

Kenarlarē temizlenmiĸ gri gºr¿nt¿ (d)  (d) Sēnērlarē geniĸletilmemiĸ alt gºr¿nt¿ 

 

 

2.3 ¥zniteliklerin ¢ēkartēlmasē ve H¿crelerin Sēnēflandērēlmasē   

 

Birbirine temas eden h¿creler ayrēldēktan sonra elde edilen gºr¿nt¿ ¿zerindeki her bir ­ekirdeĵin 

ºznitelikleri ­ēkartēlmēĸtēr. Ķkili gºr¿nt¿ ¿zerindeki ­ekirdekler etiketlenmiĸ ve etiketlenmiĸ 

­ekirdeklerin renk, bi­im, doku ºzelliklerinden her bir ­ekirdeĵe ait 16 adet ºznitelik hesaplanmēĸtēr. 

Literat¿r incelendiĵinde genellikle Tablo 1ôdeki ºznitelikler kullanēlmēĸtēr (Begum & Razak, 2017; 

Negm, Hassan, & Kandil, 2017; Putzu, Caocci, & Di Ruberto, 2014). 
 

Tablo 1. ¥znitelikler tablosu 

Bi­im 

Alan 

¢evre 

Eksantiriklik (eccentricity) 

Katēlēk (solidity) 

Dairesellik (roudnes) 

Uzama (elengation) 

Yoĵunluk(Compactness) 

Doku 

Kontrast 

Korelasyon  

Enerji 

Entropi 

Homojenlik 

Renk 

Standart sapma (rgb) 

Standart sapma (gray) 

Ortalama (rgb)  

Ortalama (gray) 

 

Bu ­alēĸmada h¿creleri sēnēflandērma aĸamasēnda Destek vektºr makinalarē kullanēlmēĸtēr. 

Literat¿rdeki ­alēĸmalar incelendiĵinde bir­ok ­alēĸmada Destek vektºr makinalarē kullanēlmēĸtēr 

(Begum & Razak, 2017; Karthikeyan & Poornima, 2017; Patel & Mishra, 2015; Putzu et al., 2014). 

Destek vektºr makinalarē sēnēflandērma problemleri i­in kullanēlan bir makina ºĵrenme algoritmasēdēr. 

Destek vektºr makinasēnēn amacē, farklē sēnēflarē birbirinden en iyi ĸekilde ayēran sēnērē bulmaktēr 

(Kavzoĵlu & ¢ºlkesen, 2010). Bu sēnērē (hiper d¿zlem) kullanarak verilerin hangi sēnēfa ait olduĵunu 

bularak sēnēflandērma iĸlemini ger­ekleĸtirir. Destek vektºr makinalarēnēn baĸarēsēnda ­ekirdek 
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fonksiyonu ve parametre optimizasyonu ºnemlidir (Ayhan & Erdoĵmuĸ, 2014). Aĸaĵēdaki ĸekilde 

gºr¿ld¿ĵ¿ gibi destek vektºrlerin yardēmēyla sēnēflarē birbirinden en iyi ĸekilde ayēran sēnēr (hiper 

d¿zlem) bulunur.  

 
ķekil 8. Destek vektºrleri ve sēnēflarē birbirinden ayēran hiper d¿zlem 

 

3. Beyaz Kan H¿crelerinin B¿t¿n Olarak Ķĸlenmesi ve Sēnēflandērēlmasē  

 

Test aĸamasēnda beyaz kan h¿crelerinin alt gºr¿nt¿lere ayrēlarak iĸlenmesi ve  b¿t¿n olarak iĸlenmesi 

karĸēlaĸtērēlmēĸtēr. Test edilen ºrnek gºr¿nt¿ler aĸaĵēdaki gibidir. 

   
 (a) (b) 

ķekil 9. Test edilen ºrnek h¿cre gºr¿nt¿leri (a) Test edilen ºrnek 1.gºr¿nt¿  (b) Test edilen ºrnek 2. gºr¿nt¿ 

 

Beyaz kan h¿crelerinin alt gºr¿nt¿lere ayrēlarak iĸlenmesi sērasēyla ĸu aĸamalardan oluĸmaktadēr. 

¶ H¿crelerin ikili gºr¿nt¿ye dºn¿ĸt¿r¿lmesi 

¶ Elde edilen ikili gºr¿nt¿ye iĸaretci kontroll¿ su-seddi algoritmasēnēn uygulanmasē 

¶ H¿crelerin etiketlenmesi ve sēnēr bilgileri kullanēlarak alt gºr¿nt¿lerin elde edilmesi 

¶ Alt gºr¿nt¿lerdeki h¿crelerin stoplazma ve ­ekirdek olarak ayrēlmasē 

¶ Elde edilen ­ekirdek gºr¿nt¿lerine iĸaretci kontroll¿ su-seddi algoritmasēnēn uygulanmasē 

¶ Kernarlēk temizleme fonksiyonu(imclearborder) ile ­ekirdek bºlgesinin istenmeyen 

alanlardan temizlenmesi. 

 

Beyaz kan h¿crelerinin alt gºr¿nt¿lere ayrēlmadan bir b¿t¿n olarak iĸlenmesi ise ĸu aĸamalardan 

oluĸmaktadēr. 

 

¶ H¿creler ikili gºr¿nt¿ye dºn¿ĸt¿r¿lmeden ºnce t¿m gºr¿nt¿ye  K-ortlama algoritmasē 

uygulanarak ­ekirdek ve stoplazmalarēn ayrēĸtērēlmasē. 

¶ ¢ekirdeklerin ikili gºr¿nt¿ye dºn¿ĸt¿r¿lmesi 

¶ Elde edilen ikili gºr¿nt¿ye iĸaretci kontroll¿ su-seddi algortimasēnēn uygulanmasē  

¶ ¢ekirdeklerin etiketlenmesi ve sēnēr bilgileri kullanēlarak alt gºr¿nt¿lerin elde edilmesi 

¶ Elde edilen alt gºr¿nt¿lere iĸaretci kontroll¿ su-seddi algoritmasēnēn uygulanmasē  
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¶ Kernarlēk temizleme fonksiyonu(imclearborder) ile ­ekirdek bºlgesinin istenmeyen 

alanlardan temizlenmesi. 

 

Burada her iki yºntemde de h¿creler alt gºr¿nt¿lere ayrēlmaktadēr ancak dikkat edilmesini istediĵimiz 

adēm h¿crelerin stoplazma ve ­ekirdekleri ayrēĸtērēlērken, birinde alt gºr¿nt¿ler diĵerinde ise t¿m 

gºr¿nt¿n¿n kullanēlmasēdēr. 

 

Her iki yºntemde ķekil 9.(a) ve (b) gºr¿nt¿lerine uygulanmēĸtēr ve elde edilen sonu­lar aĸaĵēda 

verilmiĸtir. 

    
 (a) (b) 

ķekil 10. ķekil 9.(a)ôdaki gºr¿nt¿n¿n test edilmesi  (a) Geleneksel yºntemle elde edilen sonu­  (b) B¿t¿n olarak 

iĸlenen yºntemle elde edilen sonu­ 

 

Test edilen ķekil 9.aôdaki gºr¿nt¿de birbirine temas eden h¿creler her iki yºntemde de baĸarēlē bir 

ĸekilde birbirinden ayrēlmēĸtēr. Her iki yºntemde de 13 adet h¿cre elde edilmiĸtir. 

 

    
 (a) (b) 

ķekil 11. ķekil 9.(b)ôdeki gºr¿nt¿n¿n test edilmesi  (a) Geleneksel yºntemle elde edilen sonu­  (b) B¿t¿n olarak 

iĸlenen yºntemle elde edilen sonu­ 

 

Test edilen ķekil 9.bôdeki gºr¿nt¿de geleneksel yºntem yoĵun bir ĸekilde temas eden h¿creleri 

ayērmakta baĸarēsēz olmuĸtur. Geleneksel yºntemin baĸarēsēz olduĵu bºlge ķekil 11.aôdaki gºr¿nt¿ 

¿zerinde ó1ô olarak iĸaretlenmiĸtir. Bu bºlgede ¿­ adet h¿cre varken geleneksel yaklaĸēm 

kullanēldēĵēnda ¿­ adet h¿cre tek bir h¿cre olarak algēlanmaktadēr.  

Aynē gºr¿nt¿ bir b¿t¿n olarak iĸlendiĵinde yoĵun bir ĸekilde temas eden bºlgeden ¿­ adet ­ekirdek 

baĸarēlē bir ĸekilde birbirinden ayrēlmēĸtēr (ķekil 11.b). 

Birbirine temas eden ­ekirdekler ayrēldēktan sonra yukarda anlatēlan yºntemle ­ekirdeklerin 

sēnērlarēnēn belirlenmesi ve bu sēnērlarēn i­erisindeki komĸu ­ekirdeklerin istenmeyen alanlarēnēn 

temizlenmesi test edilmiĸtir. Elde edilen ­ekirdekler aĸaĵēdaki gibidir. 
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ķekil 12. ķekil 9.(a)ôgºr¿nt¿s¿nden elde edilen ­ekirdekler 

 

Alt gºr¿nt¿ler elde edilirken geniĸletilmiĸ sēnērlarēn kullanēlmasē ile ilgilenilen bºlgedeki istenmeyen 

­ekirdek alanlarē baĸarēlē bir ĸekilde temizlenmiĸtir (ķekil 12).  

Scotti tarafēndan hazērlanmēĸ 108 adet mikroskop gºr¿nt¿s¿nden yukarēda anlatēlan yºntem ile 198 

adet akut lenfosit lºsemi ve 212 adet saĵlēklē beyaz kan h¿cresi elde edilmiĸtir. Bu h¿crelere ait her 

bir ­ekirdek i­in Tablo 1ôdeki ºznitelikler hesaplanmēĸtēr. Bu ºznitelikler kullanēlarak h¿creler 

sēnēflandērēlmaktadēr. 

Bizim veri setimiz ¿zerinde en iyi sēnēflandērmayē yapacak ­ekirdek fonksiyonunu belirlemek i­in 

Linear, Radial, Polynomial ­ekirdek fonksiyonlarē kullanēlarak ¿­ adet sēnēflandērma modeli 

¿retilmiĸtir. ¦retilen sēnēflandērma modelleri, farklē sayēda ve farklē h¿cre kombinasyonlarēnda test 

edilmiĸtir ve elde edilen sonu­lar aĸaĵēdaki gibidir. 

 
Tablo 2.  1.Test verileri ve sēnēflandērma modellerinin baĸarē oranlarē 

Test 1 
Saĵlēklē 

h¿cre 

sayēsē 

Kanserli 

h¿cre 

sayēsē 

Polynomial 

¢ekirdek 

Fonksiyonu 

Radial (RBF) 

¢ekirdek 

Fonksiyonu 

Linear ¢ekirdek 

Fonksiyonunu 

Eĵitim veri seti 152 125 
%89,5 %80,5 %91,8 

Test veri seti 60 73 
 

Tablo 3.  2.Test verileri ve sēnēflandērma modellerinin baĸarē oranlarē 

Test 1 
Saĵlēklē 

h¿cre 

sayēsē 

Kanserli 

h¿cre 

sayēsē 

Polynomial 

¢ekirdek 

Fonksiyonu 

Radial (RBF) 

¢ekirdek 

Fonksiyonu 

Linear ¢ekirdek 

Fonksiyonunu 

Eĵitim veri seti 175 148 
%96,6 %87,4 %90,9 

Test veri seti 37 50 

 
Tablo 4.  3.Test verileri ve sēnēflandērma modellerinin baĸarē oranlarē 

Test 1 
Saĵlēklē 

h¿cre 

sayēsē 

Kanserli 

h¿cre 

sayēsē 

Polynomial 

¢ekirdek 

Fonksiyonu 

Radial (RBF) 

¢ekirdek 

Fonksiyonu 

Linear ¢ekirdek 

Fonksiyonunu 

Eĵitim veri seti 166 134 
%95,5 %81,9 %91 

Test veri seti 46 64 
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Tablo 5.  4.Test verileri ve sēnēflandērma modellerinin baĸarē oranlarē 

Test 1 
Saĵlēklē 

h¿cre 

sayēsē 

Kanserli 

h¿cre 

sayēsē 

Polynomial 

¢ekirdek 

Fonksiyonu 

Radial (RBF) 

¢ekirdek 

Fonksiyonu 

Linear ¢ekirdek 

Fonksiyonunu 

Eĵitim veri seti 153 127 
%93,9 %80,8 %85,4 

Test veri seti 59 71 

 

Sēnēflandērma aĸamasēnda yapēlan testlerde  en iyi sonucu  Tablo 3.ôdeki veriler ve Polynomial 

­ekirdek fonksiyonu kullanēlarak ¿retilen sēnēflandērma modeli vermiĸtir. ¦retilen sēnēflandērma 

modeli 87 h¿crenin 3 tanesini yanlēĸ sēnēflandērarak %96.6 ile en iyi sonucu vermiĸtir. 

 

4. Sonu­ 

 

Yapēlan test sonu­larē gºsteriyorki, beyaz kan h¿crelerini bºl¿tleme aĸamasēnda h¿creler birbirine 

temas etmiyorsa veya ķekil 9.aôdaki gibi yoĵun bir ĸekilde temas etmiyorlarsa  h¿crelerin alt 

gºr¿nt¿lere ayrēlarak iĸlenmesi ile b¿t¿n olarak iĸlenmesi arasēnda herhangi bir fark gºr¿lmemiĸtir. 

Ancak h¿creler ķekil 9.bôdeki gibi yoĵun bir ĸekilde temas ediyorsa geleneksel yºntem yoĵun temas 

eden bºlgedeki h¿creleri ayērmakta baĸarēsēz olmuĸtur. 

ķekil 9.bôdeki gºr¿nt¿ b¿t¿n olarak iĸlendiĵinde yoĵun bir ĸekilde temas eden h¿creler baĸarēlē bir 

ĸekilde birbirinden ayrēlmēĸtēr. Bu t¿r ­alēĸmalarda h¿crelerin stoplazma ve ­ekirdekleri ayrēĸtērēlērken 

gºr¿nt¿ b¿t¿n olarak iĸlenirse iĸaretci kontroll¿ su-seddi algoritmasēndan daha baĸarēlē sonu­lar elde 

edilmektedir. Beyaz kan h¿crelerine ait  gºr¿nt¿ler bir b¿t¿n olarak iĸlendiĵinde h¿creler daha 

baĸarēlē bir ĸekilde bºl¿tlenmektedir. 

Farklē ­ekirdek fonksiyonlarē kullanēlarak, veri seti ¿zerindeki en iyi sonucu veren ­ekirdek 

fonksiyonu ve parametreleri tespit edilmiĸtir. ¢alēĸmamēzda veri seti ¿zerinde en iyi sonucu veren 

­ekirdek fonksiyonu ñPolynomialò olarak tespit edilmiĸtir.  

Sēnēflandērma aĸamasēnda Destek vektºr makinasēnēn baĸarēsē se­ilen ­ekirdek fonksiyonuna ve 

eĵitim aĸamasēnda kullanēlan h¿cre sayēsēna baĵlēdēr. Eĵitim veri setindeki kanserli ve saĵlēklē h¿cre 

sayēsē arttēk­a daha baĸarēlē sonu­lar elde edilmektedir.  

¢alēĸmada h¿creler bºl¿tlenirken renk ºzelliĵi kullanēlmēĸtēr, buna baĵlē olarak stoplazma ve 

­ekirdeklerin birbirinden baĸarēlē bir ĸekilde ayrēlmasē, kan ºrneklerinin (preparat) kaliteli bir boyama 

iĸleminden ge­miĸ olmasēna baĵlēdēr. Ķĸaret­i kontroll¿ su-seddi algoritmasē, nºtrofil ve eozonofil 

h¿cre ­ekirdeklerinin bi­imsel yapēlarē gereĵi bu ­ekirdekleri bir­ok par­aya bºlebiliyor, bu problemi 

­ºzmek i­in h¿crenin sēnērlarē i­erisindeki ­ekirdekler sayēlabilinir. 
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Mandibulada Mental Sinirle Ķliĸkili Lipom ve Literat¿r Ķncelemesi 

 

Levent Ciĵerimĭ, Zeynep Dilan Orhanĭ 
ĭ Van Y¿z¿nc¿ Yēl ¦niversitesi, Diĸ Hekimliĵi Fak¿ltesi, Aĵēz Diĸ ve ¢ene Cerrahisi Anabilim Dalē, Van 

 

¥zet 

Ama­: Bu ­alēĸmada, kliniĵimize alt ­ene saĵ mental foramen bºlgesinde ĸiĸlik 

ĸikayetiyle baĸvuran 57 yaĸēnda bir kadēn hastadaki lezyonun teĸhisi, tedavisi, klinik 

takibi sunulmuĸtur ve literat¿r incelenerek oral lipomlarda tanē ve tedavi yºntemleri ile 

ilgili  genel bir bakēĸ saĵlamak ama­lanmēĸtēr. 

Yºntem: Yapēlan klinik muayenede mandibula saĵ taraf mental foramen bºlgesinde 

bukkal sulkusu dolduran, yumuĸak doku i­erisinde palpasyonda hareketli, katē 

kēvamdaki lezyon gºr¿ld¿. Radyografik deĵerlendirmede bir bulgu yoktu. Lokal anestezi 

altēnda mental sinir korunarak lezyon total olarak eksize edildi ve biyopsi materyali 

histopatolojik incelemeye gºnderildi. PubMed, ScienceDirect ve Google Akademik 

­evrimi­i veritabanlarēnda sistematik bir inceleme ve literat¿r taramasē yapēldē. 

Bulgular:  Lezyona histopatolojik olarak lipom teĸhisi konuldu. Literat¿r taramasēnda 

lipomlarēn oral bºlgede nadir olduĵu, mental foramen bºlgesinde daha da ender 

rastlandēĵē tespit edildi. Lipomlarda tedavi olarak cerrahi eksizyon ve fosfatidilkolin ve 

deoksilolat enjeksiyonlarēnēn kullanēldēĵē gºr¿ld¿. 

Sonu­: 6 aylēk takip periyodunda hastada herhangi bir parestezi veya baĸka bir 

komplikasyon ve ĸikayet gºr¿lmemiĸtir. Hasta takip altēndadēr. 

 

Anahtar kelimeler: Oral lipom, mandibular lipom, mental foramen, cerrahi eksizyon 

 

Giriĸ 

Lipomlar olgun adipositleri i­eren iyi huylu t¿mºrlerdir ve adipositlerin bulunduĵu 

her yerde oluĸabilirler. T¿m benign t¿mºrlerin %15 ile %20'sini, baĸ ve boyun bºlgesindeki 

benign t¿mºrlerin %4 ile %5'ini oluĸtururlar (1,2). Oral kavitede gºr¿lme sēklēĵē, t¿m oral 

lezyonlar arasēnda % 4'ten d¿ĸ¿kt¿r. Oral lipomlarēn, t¿k¿r¿k bezleri, bukkal mukoza, diĸ eti, 

dudak, dil ve aĵēz tabanē dahil olmak ¿zere ­eĸitli yerlerde meydana geldiĵi bildirilmiĸtir (3). 

Ķntraoral kavitedeki k¿­¿k lipomlar asemptomatik olabilir, fakat b¿y¿k t¿mºrler 

rahatsēzlēĵa, ­iĵnemenin zorlaĸmasēna, disfajiye ve dispneye neden olabilir. Tipik olarak, aĵrē 

veya hassasiyet yoktur. Lipomlar genellikle iyi tanēmlanmēĸ sēnērlara sahiptir, bu nedenle 

cerrahi eksizyon ºnerilir (4). Bu ­alēĸmanēn amacē, kliniĵimize alt ­ene saĵ mental foramen 

bºlgesinde ĸiĸlik ĸikayetiyle baĸvuran 57 yaĸēnda bir kadēn hastadaki lezyonun teĸhisi, 

tedavisi, klinik takibinin anlatēlmasē ve literat¿r incelenerek mandibulada ve oral bºlgede 

gºr¿len lipomlarda tedavi yaklaĸēmlarēnēn deĵerlendirilmesidir. 
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Olgu 

Van Y¿z¿nc¿ Yēl ¦niversitesi, Diĸ Hekimliĵi Fak¿ltesi, Aĵēz Diĸ ve ¢ene Cerrahisi 

Kliniĵine saĵ alt ­ene bºlgesinde ĸiĸlik ĸikayetiyle baĸvuran 57 yaĸēndaki total diĸsiz kadēn 

hastada yapēlan intraoral muayenede saĵ mental foramen bºlgesinde, bukkal sulkus 

yerleĸimli, palpasyonda hareketli, katē kēvamlē, sēnērlarē belirgin, saĵlēklē mukoza ile kaplē bir 

ĸiĸlik gºzlemlenmiĸtir (ķekil 1). Hasta palpasyonda aĵrē hissetmediĵini belirtmiĸ, intraoral 

kavitede baĸka bir lezyon gºr¿lmemiĸ ve lenf nodlarēnda ĸiĸlik bulgusuna rastlanmamēĸtēr. 

Ekstraoral muayenede fasiyal asimetri gºr¿lm¿ĸt¿r. Panoramik radyografide kemik ve 

yumuĸak dokular normaldir ve ilgili bºlgede radyografik olarak bir bulgu gºzlenmemiĸtir 

(ķekil 2). Hastadan alēnan anamneze gºre hastanēn tip II diyabet hastasē olduĵu ºĵrenildi. 

Endokrinoloji uzmanēna kons¿ltasyon sonrasē hastaya lokal anestezi altēnda lezyonun total 

eksizyonu planlanmēĸtēr. 

Bukkal sulkus bºlgesinde lezyonun ­evresine infiltrasyon anestezisi ile 4ml lokal 

anestezik (40 mg/ml artikain, 0.01 mg/ml epinefrin) uygulandē ve sonrasēnda lezyonun en 

belirgin yerinden horizontal mukozal insizyon ve k¿nt diseksiyonla lezyona ulaĸēldē (ķekil 3). 

Mental sinir lezyonla iliĸkili olduĵundan, sinire zarar verilmeden, dikkatli bir ĸekilde 3,5x3x2 

cm3 boyutlarēnda lezyon total olarak eksize edilmiĸtir (ķekil 4 ve 5). Flep 3-0 ipek s¿tur ile 

primer olarak kapatēlmēĸtēr. Hastaya iĸlem sonrasē antibiyotik, analjezik ve antibakteriyel 

gargara re­ete edildi ve hasta ameliyat sonrasēnda dikkat etmesi gerekenler ve aĵēz bakēmē 

hakkēnda bilgilendirildi. Lezyon, lipom ºn tanēsēyla histopatolojik incelemeye gºnderildi ve 

histopatolojik incelemenin ardēndan lezyona lipom teĸhisi koyuldu. Mental sinirle iliĸkili 

olmasē sebebiyle ºzellikle parestezi beklenen hastada 1.hafta, 1.ay, 2. ay, 3. ay ve 6. ay 

kontrollerinde herhangi bir parestezi, komplikasyon ve hasta ĸikayeti gºr¿lmedi. Hastaya her 

6 ayda bir kontrole gelmesi bildirildi ve diĸ eksikliĵinin restorasyonu i­in protetik diĸ tedavisi 

kliniĵine yºnlendirildi. 

 

ķekil 1: Lezyonun preoperatif aĵēz i­i gºr¿n¿m¿ 
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ķekil 2: Preoperatif panoramik radyografi 

 

 

ķekil 3: Lezyonun intraoperatif gºr¿n¿m¿ 

 

 

ķekil 4: Lezyonun total eksizyonu sonrasē mental sinirin dalēnēn devamlēlēĵē 
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ķekil 5: Total eksize edilen lezyonun (3,5x3x2 cm) gºr¿n¿m¿ 

 

 

Tartēĸma 
Lipom, genellikle adipoz dokuyu etkileyen ve v¿cudun herhangi bir yerinde gºr¿lebilen 

benign bir t¿mºrd¿r. Bu t¿mºr genellikle tek, yumuĸak, sēnērlarē belirgin ve yavaĸ b¿y¿yen bir 

lezyondur (5,6). Hastalarēn lipomlarē fark etme periyotlarē 1 ay ile 10 yēl arasēnda deĵiĸmektedir (2). 

Lipomlar her yaĸtaki hastalarda ortaya ­ēkabilir ve kadēnlarda erkeklerden daha sēk gºr¿l¿r. Ķntraoral 

lipomlar ise nadirdir ve 40 yaĸēn ¿zerindeki erkekleri etkileme olasēlēĵē daha y¿ksektir (7). 

Histolojik olarak lipomlar, matris ve t¿mºr h¿crelerinin ºzelliklerine gºre sēnēflandērēlēr: Basit 

lipom, fibrolipom, iĵ h¿cresi lipomu, anjiyolipom, kondrolipom, pleomorfik lipom, miksoid lipom, 

intram¿sk¿ler lipom, ve sialolipom (8,9,10,11).  

Lipomlarēn b¿y¿kl¿kleri deĵiĸmekle birlikte, lezyonlarēn ­oĵu 10 mm'den az olmasēna 

raĵmen, ­apē 11 cm'ye ulaĸan olgular da bulunmaktadēr (12). Makroskopik gºr¿nt¿s¿ne dayanarak 

derin yerleĸimli deĵil ise lipomlarē teĸhis etmek genellikle kolaydēr. Histopatolojik ayērēcē tanēda, 

minºr t¿kr¿k bezinde fibroma, leiomyom, pleomorfik adenom, papilloma, epidermoid kisti i­erir 

(2,13).  

Bu ­alēĸmada PubMed, ScienceDirect ve Google Akademik ­evrimi­i veritabanlarēnda 1965-

2015 yēllarē arasēnda bulunan literat¿r taramasē yapēlmēĸtēr. Lipomlarēn oral kavitede gºr¿lme sēklēĵē, 

t¿m oral lezyonlar arasēnda % 4'ten d¿ĸ¿kt¿r (3). ¢alēĸmalar incelendiĵinde mandibulada ve mental 

sinirle iliĸkili olarak bulunan lipomlarēn ­ok daha ender olduĵu, literat¿rde toplam 6 tane olgu 

bildirildiĵi gºr¿lm¿ĸt¿r (2, 14, 15, 16, 17, 18). Park ve ark. (2) ve Choi ve ark.nēn (18) yaptēklarē 

­alēĸmalarda ­alēĸmamēza benzer intraoral muayene bulgularē vardēr ve yine benzer olarak cerrahi 

iĸlem sonrasē mental sinirde parestezi, herhangi bir komplikasyon ve n¿ks gºr¿lmemiĸtir. 

Lipomlarēn tedavilerinde, sēnērlarē belirgin olmalarēndan dolayē, genellikle cerrahi eksizyon 

ºnerilir (4). Klinik gºr¿n¿m¿ lipoma benzer bir lezyonda malignite bulunabilir. Bazē cerrahlar 

ºzellikle hēzlē b¿y¿yen lezyonlarda, t¿m klinik belirtiler lipomu gºsterse de olasē bir liposarkomu 

elimine etmek i­in lezyonun total eksizyonunu ºnerirler (19). Lipomlarēn cerrahi eksizyonundan sonra 

n¿ks ve malign deĵiĸiklik ender gºr¿lmektedir (7). 

Fosfatidilkolin ve deoksikolat i­eren enjeksiyonlar, lokalize yaĵ birikimlerini azaltmak i­in 

kullanēlēr. Son zamanlarda yapēlan ­alēĸmalar, bu iĸlemin lipomlarēn boyutunu azaltmak i­in cerrahi 

olmayan bir alternatif olabileceĵini ºne s¿rm¿ĸt¿r (20). Kopera ve ark. lipom bulunan 19 hastaya 

fosfatidilkolin i­eren enjeksiyon uygulamēĸ ve bu hastalarēn 13ô¿n¿n lezyon hacminde ortalama 

%44ôl¿k bir k¿­¿lme oluĸtuĵunu bildirmiĸlerdir (21). Buna karĸēlēk, Rotunda ve ark. in vitro 

gºzlemlerine gºre fosfatidilkolin i­eren sodyum deoksikolat enjeksiyonlarēn h¿cre membranlarēnda 

spesifik olmayan yēkēmlara sebep olduĵunu belirtmiĸlerdir (22). El-Gowelli ve ark., fosfatidilkolin ve 

deoksikolatēn uygulamalarēnēn yoĵun lokal inflamasyona, miyopatiye ve nºral dejenerasyona neden 

olduĵunu ve bu enjeksiyonlarēn lipomlarēn hacmini k¿­¿ltmek amacēyla kullanēldēĵēnda vaka 

se­iminde ­ok dikkatli olunmasēnē ve risk/fayda oranēn gºz ºn¿nde bulundurulmasē gerektiĵini 

belirtmiĸlerdir (23). Bu y¿zden intram¿sk¿ler lipomlar, tendon veya sinirlere yakēn olan lipomlar, 

fosfatidilkolin ve deoksikolat yºntemi i­in kontrendike sayēlmaktadērlar (24). 
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Lipomlar kronik stim¿lasyon, travma, kalētēm, aile ºyk¿s¿ ile iliĸkilidir ve son zamanlarda da 

diyabet ile iliĸkilendirilmiĸtir (2). Das Gupta (25), obezite ya da adipoz dokunun lokal b¿y¿mesinin 

lipom oluĸumundan sorumlu olabileceĵi hipotezini ºne s¿rm¿ĸt¿r. Obezite ve diyabet arasēndaki iliĸki 

iyi bilinmektedir. Benzer olarak ­alēĸmamēzdaki olguda ve Park ve ark.ônēn bildirdikleri olguda, her 

iki hastada da diyabet bulunmaktadēr; diyabet hastalarē DNA mutasyonlarēna maruz kalēr ve diyabet 

hastalarēnda y¿ksek oranda lipom oluĸumu olduĵu varsayēlabilir. Bu nedenle diyabetik hasta, intraoral 

bºlgede asemptomatik bir gingival ĸiĸlik ĸikayeti ile klinisyene geldiĵinde, ayērēcē tanēda lipom 

olmalēdēr (2). 

Sonu­ olarak; mandibular mental sinirle/foramenle iliĸkili yumuĸak dokuda lokalize 

lezyonlarda, lezyonun lipom olabileceĵi unutulmamalēdēr. Bu ­alēĸmada, mevcut vakanēn ve literat¿r 

incelemesinin sonucunda; mental sinirle iliĸkili lipomun tedavisinde atravmatik, dikkatli bir cerrahi 

yaklaĸēmla, mental sinirin dallarē korunarak lezyonun total olarak eksize edilmesinin baĸarēlē bir 

yºntem olduĵu gºr¿lm¿ĸt¿r. 
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¥zet: Beyin omurilik sēvēsē (BOS) fist¿l¿,BOSônēn araknoid,dura,kemik veya epitel 

dokuda defekt olduĵu zaman subaraknoid mesafeden ekstra araknoid mesafeye 

ka­ēĸēdēr.Serebrospinal aks boyunca herhangi bir yerden olabilir,ancak sēklēkla rinore 

veya otore ĸeklinde gºr¿l¿r.BOS fist¿llerinin %80ôinin nedeni travmadēr.Kapalē kafa 

travmalarēnēn %2-5ôinde gºr¿l¿r.Travmanēn ilk haftasēnda akut olarak baĸlayacaĵē gibi 

bazen aylar veya yēllar sonrada gecikmiĸ olarak baĸlayabilir.BOS fist¿llerinin en ºnemli 

komplikasyonu menenjittir. Vakamēz temporal kemik travmasēndan 13 yēl sonra menenjit 

ºyk¿s¿ ile geldi.Hastada yapēlan araĸtērmalar sonucunda oval penceren kaynaklanan 

BOS fist¿l¿ olduĵu gºr¿ld¿.Fist¿l transmastoid yolla otolog materyaller ve fibrin doku 

yapēĸtērēcēsē kullanēlarak onarēldē. 

Anahtar Sºzc¿kler: Travma, otore, Beyin omurilik sēvēsē fist¿l¿, Menenjit 

 

 

Abstract: Cerebro-spinal fluid (CSF) fistula is leakage of fluid from sub-arachnoidal to 

extra-arachnoidal spaces when there is a defect of arachnoidea,dura,bone or epithelial 

tissues.This leakage can be through all the cerebrospinal axis but generally seen as 

rhinorrhea or otorrhea.The etiology of CSF fistulas in 80% of cases is trauma.It can be 

seen in 2-5% of closed head injuries.It may be detected either in the posttraumatic first 

week or within months and years after trauma as well.Meningitis is the most important 

complication of CSF fistulas.In this case CSF fistula from oval window in patient who 

has meningitis after 13 years from temporal bone trauma was detected.The fistula was 

repaired by using autolog materials and fibrin tissue glue. 

Key words: Trauma,otorrhea,CSF fistula, menengitis 

 

Giriĸ  
          Beyin omirilik sēvēsē (BOS) otoresi temporal kemik travmasē, malignite, cerrahi, infeksiyon ve 

daha nadir olarak da konjenital defektler sonucunda gºr¿lebilir. BOS ka­aĵēnēn en sēk gºr¿ld¿ĵ¿ 

bºlgeler tegmen timpani ve mastoideadēr, daha nadir olarak koklear aquaduct ve internal akustik kanal 

kaynaklē da olabilir.
1
 BOS ka­aĵēna neden olan kemik defekti en sēk temporal kemik travmasē, yaygēn 

kolesteatom veya kronik mastoidit sonucu oluĸur.
2
 Giderek artan sayēda gºr¿len temporal kemik 

travmasēna baĵlē olarak BOS ka­aĵē da artan sēklēkta karĸēmēza ­ēkmaktadēr. Tanēda ºncelikle bu 

durumdan ĸ¿phelenme esastēr. Hastalar genellikle temiz otore, rinore, iĸitme kaybē, intakt kulak zarē 

arkasēnda sēvē koleksiyonu veya tekrarlayan menenjit ile karĸēmēza ­ēkabilir.
3
 Timpan membran 

perfore ise gelen sēvēnēn BOS olup-olmadēĵēnē ortaya koymak i­in yapēlabilecek en objektif test; gelen 

sēvēda beta 2 transferin bakēlmasēdēr. Bu testin sensitivitesi %100 iken, spesivitesi %95ôdir.
4
 Bunun 

yanēnda ­ift halo testi, sēvēda glukoz d¿zeyi bakēlmasē ve sedimentasyon testi de kullanēlabilir.
5,6 
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Olgu Sunumu 

           Temporal kemik travmasēndan 13 yēl sonra menenjit ºyk¿s¿ bulunan 57 yaĸēnda kadēn hasta 

etyoloji araĸtērēlmasē amacēyla tarafēmēza yºnlendirildi.Enfeksiyon hastalēklarē kliniĵinde 3 hafta 

tedavi gºren hasta kliniĵimize baĸvurduĵunda yapēlan kulak burun boĵaz muayenesinde  sol dēĸ kulak 

yolu saĵlam olup kulak zarēnēn santral geniĸ perfore olduĵu gºr¿ld¿.Saĵ dēĸ kulak yolu ile kulak 

zarēnēn ise saĵlam olduĵu gºr¿ld¿. Hasta sol kulak zarēndaki perforasyonun ­ocukluĵunda geliĸtiĵini 

ve ara ara aktēĵēnē belirtti. On¿­ yēl ºnce geliĸen travma sonrasēnda da berrak bir sēvē akēntēsēnēn 

olduĵunu fakat birka­ g¿n i­erisinde durduĵunu vurguladē.  

Yapēlan odyometrik incelemede sol kulakta 500, 1000 ve 2000 Hz frekanslarda 10 desibel hava-

kemik a­ēklēĵēna neden olan ileri derecede mikst tip iĸitme kaybē gºzlendi. Saĵ kulakta iĸitme normal 

sēnērlarda saptandē. Timpanometrik incelemede saĵ kulak basēncē normal sēnērlarda olup sol kulak 

zarēnēn perfore olduĵu gºr¿ld¿. Yapēlan temporal BTôde orta kulaĵē dolduran, mastoid h¿crelere 

uzanan yumuĸak doku deĵerleri izlendi.(Resim-1) 

           Eksplorasyon ve mastoidektomi a­ēsēndan operasyona karar verildi.Operasyonda mastoid 

kemiĵin turlanmasēnēn ardēndan orta kulaĵa girildiĵinde kemik­ik zincir intakt ve hareketliydi. Stapes 

etrafēndan BOS drene olduĵu gºr¿ld¿. Stapedektomi yapēlarak fist¿l sēnērlarē ortaya konuldu. 

Temporal adeleden alēnan kas greftleri ile fist¿l kapatēldē. ¦zerine fibrin doku yapēĸtērēcēsē enjekte 

edildi.Tekrar kas grefti ile desteklendi ve fibrin doku yapēĸtērēcēsē enjekte edilerek sabitleĸtirildi. 

¦zerine tragustan alēnan kartilaj underlay olarak serildi ve BOS sēzēntēsēnēn olmadēĵē gºr¿ld¿. 

Postoperatif komplikasyon geliĸmeyen hastaya  3. kuĸak sefalosporin ve asetazolamid tedavisi verildi. 

Postopeartif CT deĵerlendirilmesi stabil olan hasta takipleri planlarak taburcu edildi (resim 2). 

Hastanēn 5 yēllēk izleminde herhangi bir problemle karĸēlaĸēlmadē. 

                                                                                   

  

Resim-1: Hastanēn pre-op temporal BT gºr¿nt¿leri 
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Resim-2: Hastanēn post-op temporal BT gºr¿nt¿leri 

 

Tartēĸma 
            BOS ka­aĵēnēn erken tanē ve tedavisi komplikasyonlarēn ºn¿ne ge­ilmesi ve uygun tedavi 

a­ēsēndan ­ok ºnemlidir. ¥zellikle saĵlam kulak zarē arkasēna olan BOS sēzēntēlarē gºzden 

ka­abilmekte ve menenjit gibi ciddi komplikasyonlar ile karĸēmēza ­ēkabilmektedir.
7
 Kveton ve 

ark.nēn yaptēĵē ­alēĸmada BOS otoresi temporal kemik travmalarē ardēndan %30-60, kafa travmalarē 

ardēndan %10-27 oranēnda gºr¿ld¿ĵ¿ ortaya konmuĸtur.
8
 Muayenede perfore kulaktan temiz sēvē 

akēntēsē veya saĵlam kulak zarē arkasēnda a­ēklanamayan sēvē koleksiyonu, aynē tarafta iletim tipi, 

mikst veya sensºri-nºral iĸitme kaybē olmasē, tekrarlayan p¿r¿lan menenjit ataklarē bize BOS 

ka­aĵēnēn olabileceĵini d¿ĸ¿nd¿rtmelidir. Bu vakada olduĵu gibi menenjit ataĵēnēn travmadan yēllar 

sonra da gºr¿lebileceĵi unutulmamalēdēr. Sekretuar otititis media nedeni ile parasentez veya t¿p 

tatbiki ardēndan gºr¿len s¿rekli temiz sēvē akēĸē da bizi bunun BOS ka­aĵē olabileceĵi yºn¿nde uyarēcē 

olmalēdēr.
6
 

           Kulaktan gelen sēvēnēn BOS olduĵunu ortaya koymak i­in beta 2 transferin bakēlmasē bizi 

tanēya gºt¿recek en g¿venilir biyokimyasal testtir.
4
 BOS ka­aĵēnēn yerini bulmak a­ēsēndan radyolojik 

tetkiklerin mutlaka yapēlmasē gerekmektedir. ¥zellikle y¿ksek rezol¿syonlu temporal BT kemikte 

oluĸan defektin yerini saptamamēzda ve konjenital defektlerin ortaya konmasē a­ēsēndan ­ok deĵerli 

bilgiler verir. Temporal MR ise oluĸan dural defektlerin ve beyin herniasyonlarēnēn ortaya konmasē 

a­ēsēndan ºnemlidir. Bu tetkiklerle defektin yeri saptanamayan ancak hala ĸ¿phelenilen olgularda 

radyoizotoplarla yapēlan sisternografi yol gºsterici olabilir.
9 

           Tedavide bazē otºrler ºncelikle konservatif tedaviyi tercih ederler. Bu yºntemler; baĸ 

elevasyonu, di¿retik tedavisi, lomber drenaj ve antibiyotik proflaksisinden oluĸmaktadēr. Bu 

yºntemlerle d¿zelmeyen hastalarda ise cerrahi tedaviye baĸvurulur.
10

 Bazē otºrler de oluĸabilecek 

komplikasyonlarē ºnlemek i­in en erken s¿rede cerrahi m¿dahaleyi tercih ederler.
1,8

 BOS ka­aĵēnēn 

en sēk gºr¿ld¿ĵ¿ bºlgeler tegmen timpani ve mastoideiôdir. ¢oĵu yazar kraniotomi ile orta fossa 

yoluyla yapēlan onarēmlarēn en efektif yºntem olacaĵēnē savunmaktadērlar. Bu yolla gºzden 

ka­abilecek k¿­¿k dural defektler de ortaya konabilmektedir. Son zamanlarda yalnēzca transmastoid 

yolla yapēlan onarēmēn da kraniotomi ile yapēlan onarēm kadar efektif olduĵu d¿ĸ¿n¿lmektedir. Bu 

yolla dural defektler kapatēlabildiĵi gibi kemik­iklerde oluĸan olasē hasarlar da rekonstrikte edilebilir. 

En iyi iĸitme sonu­larēnēn transmastoid giriĸimle elde edildiĵi ortaya konmuĸtur.1 Graham ve Landy 

ise en iyi yºntemin kombine mastoidektomi ve temporal kraniyotomi olduĵunu savunmaktadēr.
11 

             Dural defekt onarēmēnda kullanēlan pek ­ok otolog ve heterolog materyal tanēmlanmēĸtēr. 

Otolog dokular g¿venli olduĵu, viral enfeksiyon riski taĸēmadēĵē, alerjik problemler ve yabancē cisim 
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reaksiyonuna neden olmadēĵē i­in halen en sēk kullanēlan materyallerdir.
8,12

 Bunlar arasēnda fasia, kas, 

kēkērdak, kemik ve yaĵ dokusu gelmektedir. Bu ama­la kullanēlan sentetik materyaller ise silikon, 

silastik, titanyum plaklardēr.
13

 Son zamanlarda hidroksiapatit ile yapēlan onarēmlarēn olduk­a g¿venli 

olduĵunu savunan yayēnlar artmaktadēr.
13

 Konulan materyallerin yerinden oynamamasē i­in mutlaka 

fibrin doku yapēĸtērēcēlarē veya kollajen ile ­evre saĵlam dokulara tespit edilmesi gerekmektedir. 

Bizde olgumuzda transmastoid yolu kullanarak defekte ulaĸtēk ve defekti temporal kas grefti 

kullanarak tamir edip fibrin doku yapēĸtērēcē ile konulan grefti sabitledik.  

                                                              

Sonu­ 

           BOS otoresi ºnemli komplikasyonlara neden olabilen, mutlaka erken tanēnmasē ve uygun 

ĸekilde tedavi edilmesi gereken bir kulak burun boĵaz acilidir. Tekrarlayan menenjit ataklarē gºr¿len 

hastalarda, kulak zarē saĵlam bile olsa, ºzellikle kafa ve temporal bºlge travmasē mutlaka akēlda 

tutulmasē ve sorgulanmasē gereken bir durumdur. Uygun tanē ve tedavi ile ºl¿mc¿l olabilecek 

komplikasyonlarēn da ºn¿ne ge­ilmiĸ olur. 
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¥zet: G¿n¿m¿z giyim end¿strisi, sēra dēĸē v¿cut ºl­¿lerine ve/veya farklē fonksiyonel 

bozukluklara sahip kullanēcēlara uygun giysiler ¿retmemektedir. ¥l­¿ sistemleri 

hazērlanērken v¿cut ºl­¿leri saĵlēklē bireylerden alēnmakta ve fiziksel engelli bireyler gºz 

ardē edilmektedir. Bir­ok engelli birey kendi bedenlerine uygun ve modaya uyan giysiler 

bulmakta zorlanmaktadēr. Bu ­alēĸmada, tekerlekli sandalye kullanēcēlarēnēn giysilerle 

ilgili yaĸadēklarē sorunlar belirlenmeye ­alēĸēlmēĸ ve beklentileri belirlenmiĸtir. Araĸtērma 

sonucunda tekerlekli sandalye kullanēcēlarēnēn g¿nl¿k hayatta spor tarzda ve esnek 

kumaĸlardan ¿retilmiĸ giysiler tercih ettiĵi, giysi ¿retiminde kullanēlan kumaĸlarēn ise 

gºzenekli yapēda, yumuĸak, buruĸmaz ve kērēĸmaz ºzellikte olmasēna dikkat ettikleri 

gºr¿lm¿ĸt¿r. Aynē zamanda katēlēmcēlarēn ¿r¿n se­eneklerinin ­ok olmasē ve kiĸiye ºzel 

¿retime gºre daha ucuz olmasē sebebiyle hazēr giyim ¿r¿nlerini tercih ettiĵi ancak bu 

¿r¿nler ¿zerinde de tadilat yaptērmalarē gerektiĵi sonucuna ulaĸēlmēĸtēr. 

Anahtar Kelimeler: tekerlekli sandalye, giysi, kiĸiye ºzel ¿retim, hazēr giyim 

 

Giriĸ 

Giyinme insanoĵlunun en temel ihtiya­larēndan birisidir ve bunun da ºtesinde bireylere belirgin 

kimlikler kazandērēr. Aynē zamanda giysiler kiĸilerin kendilerini sosyal, psikolojik ve fizyolojik olarak 

rahat hissetmelerini saĵlar ve ºzg¿ven konusunda belirleyici etkenlerden biridir. Bir­ok giysi kiĸi 

ayakta durma pozisyonundayken daha iyi gºr¿nmesini saĵlamak amacēyla tasarlanēr. Ancak, 

oturulduĵunda v¿cut farklē bir pozisyon alēr, kal­a ve dizler b¿k¿l¿r. Oturulduĵunda standart etek ve 

pantolonlar sērtta a­ēklēĵa ve ºn bel hizasēnda toplanmalara sebep olabilirler. S¿rekli oturan bireylerde 

belli bir s¿re sonunda v¿cut ĸekli ve oranlarē deĵiĸebilir. Bel geniĸleyebilir, kal­alar ve ¿st bacak 

kalēnlaĸabilir. Bir­ok engelli birey kendi bedenlerine uygun ve modaya uyan giysiler bulmakta 

zorlanmaktadēr (Fatima ve Paul, 2015).  

 

G¿n¿m¿z giyim end¿strisi, sēra dēĸē v¿cut ºl­¿lerine ve/veya farklē fonksiyonel bozukluklara sahip 

kullanēcēlara uygun giysiler ¿retmemektedir. Tasarēm ve kalēp hazērlama s¿re­leri bilgisayar destekli 

sistemler aracēlēĵēyla y¿r¿t¿lmektedir ve bu s¿re­lerde belli ºl­¿ sistemleri kullanēlmaktadēr. ¢oĵu 

¿lke kendi v¿cut ºl­¿ sistemine sahiptir ve hazēr giyim ¿retimleri bu ºl­¿ sistemlerine uygun olarak 

yapēlmaktadēr. Ancak, ºl­¿ sistemleri hazērlanērken v¿cut ºl­¿leri saĵlēklē bireylerden alēnmakta ve 

fiziksel engelli bireyler gºz ardē edilmektedir. G¿ndelik hayatlarēmēzda ­ok fazla engelli bireyle 

karĸēlaĸmēyor olsak da ¿lkemizde ve d¿nya genelinde engelli birey sayēsē olduk­a fazladēr (Thoren, 

1996).  

 

2011 yēlēnda T¿rkiyeôde ger­ekleĸtirilen N¿fus ve Konut Araĸtērmasē sonu­larēna gºre, en az bir 

engeli olan (3 ve daha yukarē yaĸ) n¿fusun oranē %6,9 (4.876.000 kiĸi)ôdur. Erkeklerde %5,9 olan bu 

oran kadēnlarda %7,9ôdur (T.C. Aile ve Sosyal Politikalar Bakanlēĵē, 2018). 

 

Yapēlan ­alēĸmalarda fiziksel engelli bireylerin bedenlerine uygun giysiyi bulmakta zorlandēklarē 

gºr¿lm¿ĸt¿r. Onlarēn kullanabilecekleri giysiler i­in bireysel adaptasyona ihtiya­ vardēr. Bunun 

sebebi, bir­ok engelli bireyin v¿cut ºl­¿lerinin standart v¿cut ºl­¿ sistemlerine uymayarak farklēlēklar 

gºstermesidir. Engelli bireylerde uzun s¿re oturma pozisyonunda kalmalarē ya da yaĸlanma sebebiyle 

boyda kēsalma ya da omurgada eĵrilik gibi anatomik farklēlēklar da meydana gelir (Wang vd., 2014). 

Tekerlekli sandalye kullanēcēlarēnēn giysileri ile ilgili problemler yalnēzca kendilerini deĵil aynē 

zamanda yardēmcēlarēnē da fiziksel olarak etkilemekte ve iĸ y¿klerini artērmaktadēr. Ev bakēm 



 

International Science and Academic Congress                                                             

 

99  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

personeli arasēnda kas-iskelet rahatsēzlēklarē yaygēn olarak boyun, omuzlar ve sērtta meydana 

gelmektedir. Giyinme ve soyunma eylemi ­alēĸma duruĸunda eĵilme ve b¿k¿lmeler ve aĵēr y¿klerin 

kaldērēlmasē gibi tamamē sērt rahatsēzlēklarē ile baĵlantēlē olan ergonomik tehlikeler i­ermektedir 

(Nevala vd., 2003).   

 

Engelli bireylerin iĸ ve sosyal yaĸamlarēnda aktif rol almasē giysi tercihlerini ve giysiler konusundaki 

beklentilerini doĵrudan etkilemektedir. Giysi satēn alma kararlarēnē etkileyen bir takēm risk faktºrleri 

bulunmaktadēr. Bunlar; ekonomik risk, performans riski, fiziksel risk, psikolojik risk, sosyal risk ve 

toplam risktir (OôBannon vd., 1988).  

 

¥nceki ­alēĸmalardan da anlaĸēldēĵē ¿zere engelli bireyler yaĸamlarēnēn diĵer bir­ok alanēnda olduĵu 

gibi giysileriyle ilgili de problemler yaĸamaktadēr. ¦stelik bu problemler yalnēzca engelli bireyleri 

deĵil aynē zamanda onlara yardēmcē olan saĵlēklē bireyleri de gerek doĵrudan gerekse dolaylē 

yollardan etkilemektedir. Bu ­alēĸmada engelli bireyler arasēndan tekerlekli sandalye kullanēcēlarē 

hedef kitle olarak se­ilmiĸtir ve bir anket uygulamasē yapēlarak tekerlekli sandalye kullanēcēlarēnēn 

giysi satēn almada ve kullanēmēnda yaĸadēklarē sorunlarēn belirlenmesi ama­lanmēĸtēr. 

 

 

1. Materyal ve Metot 

 

Bu ­alēĸmada tekerlekli sandalye kullanēcēlarēnēn giysi satēn almada yaĸadēklarē problemlerin ve 

giysilerden beklentilerinin belirlenmesi hedeflenmiĸtir. ¢alēĸma, tanēmlayēcē bir araĸtērmadēr ve 

kapsamlē bir proje araĸtērmasēnēn ºn hazērlēĵē niteliĵindedir. Araĸtērmanēn evrenini Ķzmir ve Konya 

illerinde ikamet eden tekerlekli sandalye kullanēcēlarē oluĸturmaktadēr. Baĸlangē­ aĸamasēnda anket 

­alēĸmasēna 20 tekerlekli sandalye kullanēcēsēnēn katēlmasē hedeflenmiĸ ve katēlēmcēlar rastgele 

ºrnekleme yºntemi kullanēlarak belirlenmiĸtir. Anket uygulamalarē y¿z y¿ze gºr¿ĸme yºntemi ile 

yapēlmēĸtēr. 

 

Araĸtērma i­in gerekli verileri toplamak amacēyla, tekerlekli sandalye kullanēcēlarēnēn engel 

durumlarēnēn tespit edilmesi ve giysi satēn alēmē ve kullanēmē esnasēnda yaĸadēklarē problemlerin 

belirlenmesine yºnelik sorularēn yer aldēĵē bir anket geliĸtirilmiĸtir. Anket 19 sorudan oluĸmaktadēr.  

 

Anket uygulama iĸlemi tamamlandēktan sonra toplanan veriler SPSS paket programēna aktarēlmēĸtēr. 

Baĵēmlē ve baĵēmsēz deĵiĸkenlerin tanēmlayēcē istatistikleri frekans deĵerleri ile gºsterilmiĸ ve 

y¿zdeler belirlenmiĸtir.   

2. Bulgular ve Yorumlar  

Araĸtērmaya 18 erkek 12 kadēn olmak ¿zere toplam 30 tekerlekli sandalye kullanēcēsē katēlmēĸtēr. 

Anket ­alēĸmasēnēn ilk bºl¿m¿nde katēlēmcēlarēn tekerlekli sandalye kullanēm sebepleri, kullandēklarē 

sandalye tipi, ne kadar zamandēr tekerlekli sandalye kullanēcēsē olduklarē, tekerlekli sandalyelerini 

baĵēmsēz kullanabilme durumlarē ve v¿cut bºlgelerini hissetme durumlarē hakkēnda bilgi edinmek 

amacēyla sorular sorulmuĸtur. Gelen yanētlar doĵrultusunda katēlēmcēlarēn bir­oĵunun doĵuĸtan 

engelli olduĵu ya da ­ocukluk dºnemlerinde ge­irdiĵi hastalēklar sebebiyle tekerlekli sandalye 

kullanmak zorunda kaldēĵē gºr¿lm¿ĸt¿r. Katēlēmcēlarēn bir kēsmē ise ilerleyen yaĸlarēnda ortaya ­ēkan 

hastalēklar sebebiyle ya da akraba evliliklerinin bir sonucu olarak tekerlekli sandalye 

kullanmaktadērlar. Katēlēmcēlarēn tekerlekli sandalye kullanēm s¿relerine bakēldēĵēnda ise bu s¿relerin 

sene bazēnda en az 2, en fazla 26 sene olduĵu kaydedilmiĸtir. Ayrēca katēlēmcēlarēn %90ôē ak¿l¿, 

%10ôu manuel sandalye kullanērken; %80ôi tekerlekli sandalyesini kendisi kullanabilmekte ve %20ôsi 

yardēma ihtiya­ duymaktadēr.   
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ķekil 2.1. Katēlēmcēlarēn v¿cut bºlgelerini hissetme durumlarē 

 

Kullanēcēlarēn v¿cut bºlgelerini hissetme durumlarēnē gºsteren ķekil 2.1 incelendiĵinde sorunlu 

bºlgelerin diz, alt bacak ve ayak olduĵu, genel olarak ise alt ekstremitede his kaybē sorunlarē 

yaĸadēklarē gºr¿lmektedir.  
 

Anket ­alēĸmasēnēn ikinci kēsmēnda giysi se­imleri, kumaĸ tercihleri ve tercih sebepleri, giysileri 

kullanma esnasēnda karĸēlaĸēlan sorunlar ve bu sorunlarēn ne ĸekilde giderildiĵi gibi sorular sorularak 

tekerlekli sandalye kullanēcēlarēnēn giysilerle ilgili sorunlarē ve beklentileri belirlenmeye ­alēĸēlmēĸtēr.  

 

 
ķekil 2.2. Katēlēmcēlarēn g¿nl¿k hayattaki giyim tarzē 

 

Anket ­alēĸmasēnēn giysilerle ilgili bºl¿m¿nde ilk olarak katēlēmcēlarēn g¿nl¿k hayatlarēnda 

kullandēklarē giyim tarzē belirlenmeye ­alēĸēlmēĸtēr. ķekil 2.2 incelendiĵinde katēlēmcēlarēn %20ôsinin 

klasik, %80ôinin ise spor giyim tarzēnē benimsediĵi dikkat ­ekmektedir.  

 

 
 

ķekil 2.3. Katēlēmcēlarēn giysilerinde tercih ettikleri kumaĸ t¿r¿ 
 

Katēlēmcēlarēn giysilerinde tercih ettikleri kumaĸ t¿r¿n¿ gºsteren ķekil 2.3 incelendiĵinde ise 

katēlēmcēlarēn %40 gibi b¿y¿k bir ­oĵunluĵunun likralē ve esnek kumaĸlarē tercih ettikleri, %33ôl¿k 

bir kitlenin ise ºzel bir tercihinin bulunmadēĵē gºze ­arpmaktadēr. ¥zellikle ºrme ya da dokuma 

kumaĸ tercih edenlerin oranē ise olduk­a d¿ĸ¿kt¿r.  
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Tablo 2.1. Kumaĸ tercihinde gºz ºn¿nde bulundurulan ºzellikler 

 

Freka

ns 

Y¿z

de 

Ge­er

li  

Y¿zd

e 

K¿m¿lat

if  

Y¿zde 

Ge­e

rli 

Yumuĸak olmasē, kaĸēntēya sebep 

olmamasē 
15 21,4 21,4 21,4 

Buruĸmamasē/kērēĸmamasē 14 20,0 20,0 41,4 

Gºzenekli olmasē 18 25,7 25,7 67,1 

Etiketindeki malzemeler 13 18,6 18,6 85,7 

Etiketindeki talimatlar 10 14,3 14,3 100,0 

Toplam 
70 

100,

0 
100,0  

 

 

Katēlēmcēlara kumaĸ tercihleriyle ilgili sorulan bir diĵer soru ise kumaĸ tercihinde gºz ºn¿nde 

bulundurulan ºzelliklerdir. Bu soruya verilen cevaplarē gºsteren Tablo 2.1 incelendiĵinde tekerlekli 

sandalye kullanēcēlarēnēn kumaĸla ilgili en ­ok dikkat ettikleri ºzelliklerin kumaĸēn gºzenekli bir 

yapēya sahip olmasē, yumuĸaklēĵē ve kaĸēntēya sebep olmamasē ve buruĸup kērēĸmamasē olduĵu 

gºr¿lmektedir. Aynē zamanda kullanēcēlarēn satēn alma esnasēnda giysi etiketlerine bakarak giysinin 

¿retiminde kullanēlan malzemelere ve ºnerilen bakēm talimatlarēna da dikkat ettikleri sonucuna 

ulaĸēlmēĸtēr.  

 

 
ķekil 2.4. Katēlēmcēlarēn giysi satēn alma tercihleri 

 

ķekil 2.4 incelendiĵinde giysi satēn alma sērasēnda katēlēmcēlarēn %76,67ôsinin hazēr giyim ¿r¿nlerini 

tercih ettikleri, yalnēzca %23,33ô¿n¿n kiĸiye ºzel ¿retim giysiler kullanmayē tercih ettiĵi sonucuna 

ulaĸēlmēĸtēr.  
 

Tablo 2.2. Hazēr giyim ¿r¿nlerinin tercih edilme nedenleri 

 
Freka

ns 

Y¿z

de 

Ge­

erli  

Y¿z

de 

K¿m¿lat

if  

Y¿zde 

Ge­e

rli 

Bedenime/engelime uygun giysiler tasarlandēĵē 

i­in 
6 7,8 7,8 7,8 

Mecbur kaldēĵēm i­in 20 26,0 26,0 33,8 

Tarzēma uygun giysiler bulabildiĵim i­in 14 18,2 18,2 51,9 

Fonksiyonel olduĵu i­in 6 7,8 7,8 59,7 

Fiyatlarē kiĸiye ºzel ¿retime gºre daha uygun 

olduĵu i­in 
17 22,1 22,1 81,8 

Kumaĸlarē kaliteli bulduĵum i­in 6 7,8 7,8 89,6 

Dikiĸleri d¿zg¿n ve saĵlam olduĵu i­in 8 10,4 10,4 100,0 

Toplam 
77 

100,

0 

100,

0 
 

 
Katēlēmcēlarēn b¿y¿k bir ­oĵunluĵunun hazēr giyim ¿r¿nlerini tercih ettiĵi dikkat ­ekmektedir. Bunun 

nedenlerinin araĸtērēldēĵē soruya verilen yanētlar Tablo 2.2ôde sunulmuĸtur. Tabloya gºre, kiĸiye ºzel 

¿retim giysilerin fiyatlarē hazēr giyim ¿r¿nlerine gºre daha y¿ksek olduĵu i­in hazēr giyim ¿r¿nlerinin 

alēnmak zorunda kalēndēĵē gºr¿lmektedir. Bir diĵer sebep hazēr giyim ¿r¿nlerinin geniĸ bir yelpazede 
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¿r¿n se­eneĵi sunarak t¿keticilerin tarzēna uygun giysiler bulabilmelerine olanak saĵlamalarēdēr. 

Dikiĸlerin d¿zg¿nl¿ĵ¿ ve saĵlamlēĵē, kaliteli kumaĸ kullanēmē, fonksiyonellik ve bedene/engele 

uygunluk da diĵer sebepler arasēndadēr.   

 
Tablo 2.3. Hazēr giyim ¿r¿nlerine yaptērēlan tadilatlar 

 
Freka

ns 

Y¿z

de 

Ge­er

li  

Y¿zd

e 

K¿m¿lat

if  

Y¿zde 

Ge­e

rli 

¦st giysi boyunu kēsaltma 14 18,2 18,2 18,2 

Kol boyunu kēsaltma 4 5,2 5,2 23,4 

Pantolon boyunu kēsaltma 18 23,4 23,4 46,8 

Pantolon boyunu uzatma 2 2,6 2,6 49,4 

Bel bºlgesi daraltma 12 15,6 15,6 64,9 

Bel kemerini daraltma/iptal etme 6 7,8 7,8 72,7 

Cep yerini deĵiĸtirme/yeni cep 

ekleme 
2 2,6 2,6 75,3 

Dikiĸ saĵlamlaĸtērma 19 24,7 24,7 100,0 

Toplam 
77 

100,

0 
100,0  

 

Hazēr giyim ¿r¿nleri bir­ok nedenden dolayē kiĸiye ºzel ¿retim ¿r¿nlere tercih edilse de engelli 

bireylerin v¿cut yapēlarēndaki farklēlēklar sebebiyle satēn aldēklarē ¿r¿nlere tadilatlar yaptērmalarē 

gerekmektedir. Hazēr giyim ¿r¿nlerine yaptērēlan tadilatlara ait frekans ve y¿zde deĵerlerinin 

sunulduĵu Tablo 2.3 incelendiĵinde dikiĸlerin saĵlamlaĸtērēlmasē, pantolon ve ¿st giysi boylarēnēn 

kēsaltēlmasē ve bel bºlgesinde daraltma iĸlemlerinin en ­ok yaptērēlan tadilat iĸlemleri olduĵu 

sonucuna ulaĸēlmaktadēr. Bunlarēn yanē sēra; bel kemerini daraltma/iptal etme, kol boyunu kēsaltma, 

pantolon boyunu uzatma ve cep yerini deĵiĸtirme/yeni cep ekleme iĸlemleri de ihtiya­ duyulan diĵer 

tadilat iĸlemleri olarak listelenmektedir. Ayrēca benzer bir a­ēk u­lu soruya verilen cevaplar da alt 

giysilerde tadilat iĸlemlerine daha fazla ihtiya­ duyulduĵunu ve pantolon ya da gºmlek yerine daha 

esnek kumaĸlar kullanēlarak ¿retilen eĸofman ve tiĸºrt gibi giysilerin daha fazla tercih edildiĵini 

gºstermektedir.  

 
Tablo 2.4. Tekerlekli sandalye kaynaklē giysi problemleri i­in ¿retilen ­ºz¿mler 

 

Freka

ns 

Y¿z

de 

Ge­er

li  

Y¿zd

e 

K¿m¿lat

if  

Y¿zde 

Ge­e

rli 
Yama yapmak/yaptērmak 4 9,8 9,8 9,8 

Daha dayanēklē kumaĸ tercih etmek 12 29,3 29,3 39,0 

Aksesuar kullanēmē (ĸal, fular, kemer 

vb.) 
6 14,6 14,6 53,7 

Dikiĸleri saĵlamlaĸtērmak 13 31,7 31,7 85,4 

A­ma ve kapama kēsēmlarēna ilaveler 4 9,8 9,8 95,1 

Cep yerini deĵiĸtirmek/ilave cep 2 4,9 4,9 100,0 

Toplam 
41 

100,

0 
100,0  

 

Tekerlekli sandalye kullanēcēlarēnēn giysilerine tadilat yaptērma sebeplerinden biri de tekerlekli 

sandalye kaynaklē problemlerdir. Kimi zaman tekerlekli sandalye kullanēmē esnasēnda zorlukla 

karĸēlaĸēldēĵē, bazē durumlarda ise tekerlekli sandalye kullanēmēnēn giysilerdeki yēpranmayē arttērdēĵē 

yºn¿nde geri bildirimler alēnmēĸtēr. Bu problemlerin ­ºz¿m¿ olarak b¿y¿k bir ­oĵunluĵun dikiĸleri 

saĵlamlaĸtērmayē (%31,7) ve daha dayanēklē kumaĸlardan ¿retilen giysileri tercih ettiĵi (%29,3) dikkat 

­ekmektedir. Katēlēmcēlarēn %14,6ôsē ĸal, fular, kemer vb. aksesuarlar kullanarak alternatif ­ºz¿mler 

geliĸtirdiklerini belirtmiĸlerdir. Diĵer ­ºz¿mler ise yama yapmak/yaptērmak, giysinin a­ma/kapama 

kēsēmlarēna ilaveler ve cep yerini deĵiĸtirmek/ilave cep olarak listelenmiĸtir.   
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ķekil 2.5. Kullanēlan giysilerin g¿nl¿k hayattaki eylemler ¿zerindeki etkisi 

 

Tekerlekli sandalye kullanēcēlarēnēn karĸēlaĸtēklarē bir diĵer sorun ise g¿nl¿k hayatlarēndaki eylemleri 

ger­ekleĸtirirken giysi kaynaklē zorlanmalara maruz kalmalarēdēr. ķekil 2.4 incelendiĵinde en ­ok 

zorluĵun giyinme ve soyunma esnasēnda ortaya ­ēktēĵē gºr¿lmektedir. Y¿z y¿ze yapēlan gºr¿ĸmelerde 

kullanēcēlarēn bir kēsmēnēn giyinme ve soyunma esnasēnda yardēma ihtiya­ duyduĵu kaydedilmiĸtir. 

Giyinme ve soyunma eylemine benzer bir bi­imde tuvalete gitme esnasēnda da giysiler kullanēcēlarēn 

zorluklar yaĸamasēna sebep olmaktadēr. Bazē durumlarda ise tekerlekli sandalye kullanēmēnē 

zorlaĸtērdēĵē da belirtilmiĸtir.    

3. Sonu­lar ve Tartēĸma 

Bu ­alēĸma tekerlekli sandalye kullanēcēlarēnēn giysilerden beklentilerinin belirlenmesi amacēyla 

y¿r¿t¿lm¿ĸt¿r. Araĸtērma sonucunda tekerlekli sandalye kullanēcēlarēnēn g¿nl¿k hayatta spor tarzda ve 

esnek kumaĸlardan ¿retilmiĸ giysiler tercih ettiĵi, giysi ¿retiminde kullanēlan kumaĸlarēn ise gºzenekli 

yapēda, yumuĸak, buruĸmaz ve kērēĸmaz ºzellikte olmasēna dikkat ettikleri gºr¿lm¿ĸt¿r.  

 

Katēlēmcēlarēn b¿y¿k bir ­oĵunluĵu hazēr giyim ¿r¿nlerini kiĸiye ºzel ¿retim ¿r¿nlere tercih 

etmektedir. Bunun nedeni, hazēr giyim ¿r¿nlerinin kiĸiye ºzel ¿retim ¿r¿nlerden daha ucuz olmasē, 

daha geniĸ bir yelpazede ¿r¿n se­eneĵi sunabilmeleri ve kumaĸ ve dikiĸ ºzelliklerinin saĵlamlēĵē 

olarak belirlenmiĸtir. Hazēr giyim ¿r¿nleri bir­ok nedenden dolayē kiĸiye ºzel ¿retim ¿r¿nlere tercih 

edilse de engelli bireylerin v¿cut yapēlarēndaki farklēlēklar sebebiyle satēn aldēklarē ¿r¿nlere tadilatlar 

yaptērmalarē gerekmektedir. Dikiĸlerin saĵlamlaĸtērēlmasē, pantolon ve ¿st giysi boylarēnēn kēsaltēlmasē 

ve bel bºlgesinde daraltma iĸlemlerinin en ­ok yaptērēlan tadilat iĸlemleri olduĵu ortaya ­ēkmēĸtēr. 

Tadilat sebeplerinden bir diĵeri de tekerlekli sandalye kaynaklē problemlerdir. Kimi zaman tekerlekli 

sandalye kullanēmē esnasēnda zorlukla karĸēlaĸēldēĵē, bazē durumlarda ise tekerlekli sandalye 

kullanēmēnēn giysilerdeki yēpranmayē arttērdēĵē yºn¿nde geri bildirimler alēnmēĸtēr. Bu problemlerin 

­ºz¿m¿ olarak dikiĸler saĵlamlaĸtērēlmakta, daha dayanēklē kumaĸlardan ¿retilmiĸ giysiler tercih 

edilmekte ve ĸal, fular, kemer vb. aksesuarlar kullanēlmaktadēr.  

 

Tekerlekli sandalye kullanēcēlarēnēn ayrēca giyinme ve soyunma, tuvalete gitme ve bazē durumlarda da 

tekerlekli sandalye kullanēmē esnasēnda sorunlarla karĸēlaĸtēklarē da dikkat ­ekmektedir.  

 

Anket sorularēna ek olarak katēlēmcēlara ilave etmek istedikleri diĵer hususlar da sorulmuĸ ve birtakēm 

ek bilgiler elde edilmiĸtir. Verilen cevaplar doĵrultusunda fermuar ve d¿ĵme a­ma kapama iĸlemleri 

sebebiyle ortaya ­ēkan zorlanmalardan dolayē katēlēmcēlarēn beli lastikli ¿r¿nleri tercih ettiĵi ya da 

beldeki kemeri iptal ettirerek yerine lastik taktērdēĵē gºr¿lm¿ĸt¿r. Giysi konforu ve olasē terleme/koku 

problemleri sebebiyle sentetik liflerden ¿retilen giysiler yerine pamuklu giysilerin tercih edildiĵi 

kaydedilmiĸtir. ¢ok bol ya da ­ok uzun giysilerin tekerlekli sandalye kullanēmē ve tuvalet sērasēnda 

sorunlara yol a­tēĵē ve genellikle tercih edilmediĵi de gelen yanētlar arasēndadēr. Ayrēca, s¿rekli 

oturmaya baĵlē olarak zamanla v¿cutta deformasyonlarēn oluĸtuĵu ve belli bºlgelerde kalēnlaĸma ya 

da incelmelerin gºzlemlendiĵi bildirilmiĸtir. Bu problem, satēn alēnan giysilerin v¿cuda tam olarak 

uymamasēna ve tadilat iĸlemlerine gerek duyulmasēna sebep olmaktadēr. Ek olarak, deneme 

kabinlerinin ve maĵazalarēn da tekerlekli sandalye kullanēcēlarēna uygun olarak tasarlanmamēĸ olmasē 
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sebebiyle katēlēmcēlar kendi alēĸveriĸlerini kendileri yapamamakta ve ¿r¿nleri deneyerek 

alamamaktadēr.  

 

¢alēĸma sonu­larē tekerlekli sandalye kullanēcēlarēnēn giysileri ile ilgili problemler yaĸadēklarēnē 

gºstermekte ve kendi v¿cut ºl­¿lerine ve ihtiya­larēna uygun yeniden tasarlanmēĸ giysilere ihtiya­ 

duyduklarē sonucunu vermektedir.  
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¥zet: 
Ama­: Bu ­alēĸmanēn amacē, ¢ukurova ¦niversitesi Diĸ Hekimliĵi Fak¿ltesiônde dental 

vol¿metrik tomografi (DVT) istem nedenleri ve bu istemlerin yaĸ, cinsiyet ve bºl¿mlere 

gºre daĵēlēmlarēnēn araĸtērēlmasēdēr. 

Gere­ ve Yºntem: Bu ­alēĸmada, Ocak 2019-Mart 2019 tarihleri arasēnda ¢ukurova 

¦niversitesi Diĸ Hekimliĵi Fak¿ltesi Aĵēz, Diĸ ve ¢ene Radyolojisi Kliniĵinde DVTôsi 

(Planmeca ProMaxÈ 3D Mid, Helsinki, Finland; FOV alanē: 450x450x436 mm; ekspoz 

parametreleri: 90 kV, 10 mA, 27 sn tarama s¿resi) ­ekilmiĸ olan, toplam 493 hastanēn 

verileri retrospektif olarak tarandē.  

Bulgular:  Yaĸ ortalamasē 39,79Ñ17,34 olan 283ô¿ kadēn, 210ôu erkek toplam 493 hasta 

belirlendi. Taranan DVT verileri arasēnda 265 (% 53,8) istem ile ilk sērada Aĵēz Diĸ ve 

¢ene Cerrahisi Kliniĵi yer almaktaydē. Bunu 2. sērada 108 (% 21,9) istem ile 

Periodontoloji, ve 3. Sērada 92 (% 18,7) istem ile Aĵēz Diĸ ve ¢ene Radyolojisi Klinikleri 

izledi. Ķncelenen t¿m veriler i­in DVT endikasyonlarē sēralandēĵēnda; implant planlamasē 

200 (% 40,6) istem ile ilk sērayē almaktaydē. Bunu 2. sērada 98 (% 19,9) istem ile 

kist/t¿mºrler ve 3. Sērada 60 (% 12,2) istem ile gºm¿l¿ diĸler izledi. DVT istem nedenleri 

incelendiĵinde implant planlamasē, gºm¿l¿ diĸler, TME/­evresi dokularēn incelenmesi ve 

diĵer istem nedenleri i­in, kadēnlara erkeklerden anlamlē olarak daha fazla DVT istemi 

yapēldēĵē gºr¿ld¿ (p=0,02). 

Sonu­: Ķmplant planlamasē, kist/lezyonlar ve gºm¿l¿ diĸler genel olarak DVT 

istemlerinin b¿y¿k kēsmēnē oluĸturmaktadēr. DVT iki boyutlu radyografilerin sēnērlē 

olduĵu durumlarda ­ok ºnemli bir gºr¿nt¿leme sistemidir. Daha geniĸ kapsamlē 

­alēĸmalar yapēlarak maksillofasiyal bºlge i­in DVTônin kullanēm alanlarē ve 

limitasyonlarē konusunda ayrēntēlē bilgi edinilebilir. 

Anahtar Kelimeler: DVT, endikasyon, radyoloji. 

 

 

Giriĸ: 

Geleneksel radyografik gºr¿nt¿leme ara­larē olan periapikal, panoramik, okl¿zal ve sefalometrik vb. 

grafiler sadece iki boyutlu inceleme imk©nē saĵlamasēndan dolayē mandibular kanal, maksiller 

sin¿sler ve TME gibi yapēlarēn anatomisi ve patolojileri, kºk kanal anatomisi, kemik kalēnlēĵē, 

lezyonlarēn lokalizasyonu ve boyutu hakkēnda sēnērlē bilgiler saĵlar.
1
 Aynē zamanda iki boyutlu 

gºr¿nt¿ veren bu yºntemlerde; ­evre dokularēn s¿perpozisyonu, magnifikasyon, gºr¿nt¿lerin 

distorsiyonu gibi dezavantajlar da mevcuttur
2
. Dental Vol¿metrik Tomografi (DVT) ile bu 

dezavantajlarēn ¿stesinden gelinmiĸtir. DVT, y¿ksek ­ºz¿n¿rl¿k ve d¿ĸ¿k doz radyasyon maruziyeti 

ile hēzlē hacimsel gºr¿nt¿ elde edilmesini saĵladēĵē i­in diĸler ve etrafēndaki kompleks anatomik 

yapēlar hakkēnda kesin bilgiler sunabilmektedir
3
,
4
. DVT'nin en ºnemli avantajlarē, y¿ksek kontrastlē 

yapēlarēn y¿ksek gºr¿nt¿ kalitesi ile gºr¿nt¿lenebilmesi, geometrik distorsiyon olmamasē ve anatomik 

yapēlarēn s¿perpozisyonlarēnēn engellenmesidir
5
. DVT ºzellikle baĸ ve boyun uygulamalarēnda yoĵun 

ilgi gºrm¿ĸt¿r
6,7

. DVTôde geliĸtirilen artefakt azaltēcē yazēlēmsal algoritmalar sayesinde metal 

artefaktlarē ºnemli derece azalmēĸ ve daha kaliteli gºr¿nt¿ oluĸturma imk©nē ortaya ­ēkmēĸtēr
8
. DVT 

diĸ hekimliĵinde; implant planlama, patolojilerin boyut ve lokalizasyonun deĵerlendirilmesi, kºk 

kanal morfolojileri ve kºklerin ­evre dokular ile olan komĸuluklarēnēn incelenmesi, bu yapēlara ait 

patolojilerin belirlenmesi, gºm¿l¿ diĸler, TME morfoloji ve patolojileri, paranazal sin¿slerin 

deĵerlendirilmesi, hava yolu analizi, damak yarēĵē olan hastalarda yarēk sēnērlarēnēn belirlenmesi gibi 

bir­ok alanda kullanēlmaktadēr
2,7,9

. Bu ­alēĸmanēn amacē ¢ukurova ¦niversitesi Diĸ Hekimliĵi 

Fak¿ltesiône ­eĸitli nedenlerle baĸvuran ve DVTôleri ­ekilmiĸ olan hastalarēn istem nedenleri ve bu 
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istemlerin bºl¿m, yaĸ ve cinsiyete gºre daĵēlēmlarēnēn incelenerek retrospektif olarak 

deĵerlendirilmesidir. 

Materyal ve Yºntem:          Retrospektif 

ve gºzlemsel bir araĸtērma olarak planlanan ­alēĸmamēz i­in ¢ukurova ¦niversitesi Tēp Fak¿ltesi 

Giriĸimsel Olmayan Klinik Araĸtērmalar Etik Kuruluôndan gerekli izin alēndē (Protokol no:2019/86-

103). Ocak 2019-Mart 2019 tarihleri arasēnda ¢ukurova ¦niversitesi Diĸ Hekimliĵi Fak¿ltesiône 

baĸvuran, Aĵēz, Diĸ ve ¢ene Radyolojisi Anabilim Dalēônda DVT (Planmeca ProMaxÈ 3D Mid, 

Helsinki, Finland; FOV alanē: 450x450x436 mm; ekspoz parametreleri: 90 kV, 10 mA, 27 sn tarama 

s¿resi) arĸivinde yer alan 493 hastaya ait veriler retrospektif olarak deĵerlendirildi. Hastalarēn yaĸē, 

cinsiyeti, DVT istenen bºlge, DVT istem nedenleri ve DVT talep eden bºl¿mler kaydedildi.  

 

Sonu­lar 
¢alēĸmamēzda yaĸ ortalamasē 39,79Ñ17,34 olan 283ô¿ kadēn, 210ôu erkek toplam 493 hastanēn DVT 

verileri kaydedildi. DVT istemleri incelendiĵinde implant planlamasē, gºm¿l¿ diĸler, TME/­evresi 

dokularēn incelenmesi ve diĵer istem nedenleri i­in, kadēnlara erkeklerden anlamlē olarak daha fazla 

DVT istemi yapēldēĵē gºr¿ld¿ (p=0,02) (Tablo 1).  

 
 ĶMPLANT G¥M¦L¦ 

DĶķ 

KĶST/ 

T¦M¥R 

TME ORTOGNATĶK 

CERRAHĶ 

SĶN¦S DDY TRAVMA  DĶĴER TOPLAM 

KADIN  117 (% 58,5) 37 

(%61,7) 

49 (% 

50) 

25 (% 

73,5) 

6 (% 42,9) 6 (% 

40) 

2 

(%18,2) 

6 (% 60) 35 (% 

68,6) 

283 (% 

57,4) 

ERKEK 83 (% 41,5) 23 (% 

38,3 

49 (% 

50) 

9 

(%26,5) 

8 (% 57,1) 9 

(%60) 

9 (% 

81,8) 

4 (% 40) 16 (% 

31,4) 

210 (% 

42,6) 

TOPLAM 200 (% 100) 60 (% 

100) 

98 (% 

100) 

34 (% 

100) 

14 (% 100) 15 (% 

100) 

11 (% 

100) 

10 (% 100) 51 (% 

100) 

493 (% 

100) 

P=0,02 

Tablo 1: DVT istem nedenlerinin cinsiyete gºre daĵēlēmē. 

 

Taranan DVT verileri arasēnda 265 (% 53,8) istem ile ilk sērada Aĵēz Diĸ ve ¢ene Cerrahisi (AD¢C) 

Kliniĵi yer almaktaydē. Bunu 2. sērada 108 (% 21,9) istem ile Periodontoloji, ve 3. Sērada 92 (% 18,7) 

istem ile Aĵēz Diĸ ve ¢ene Radyolojisi (AD¢R) Klinikleri izledi. Ķncelenen t¿m veriler i­in DVT 

endikasyonlarē sēralandēĵēnda; implant planlamasē 200 (% 40,6) istem ile ilk sērayē almaktaydē. Bunu 

2. sērada 98 (% 19,9) istem ile kist/t¿mºrler ve 3. Sērada 60 (% 12,2) istem ile gºm¿l¿ diĸler izledi 

(Tablo 2). 

 
ENDĶKASYON  B¥L¦MLER  

ĶMPLANT 200 (% 40,6) AD¢C 265 (%  53,8) 

KĶST/T¦M¥R 98 (% 19,9) AD¢R 92 (%  18,7) 

G¥M¦L¦ DĶķ 60 (% 12,2) PERĶODONTOLOJĶ 108 (21,9) 

TME 34 (% 6,9) ORTODONTĶ 21 (%  4,3) 

PARANAZAL 

SĶN¦SLER 

15 (% 3) PEDODONTĶ 6 (%  1,2) 

ORTOGNATĶK 

CERRAHĶ 

14 (% 2,8) ENDODONTĶ 1 (%  0,2) 

DDY 11 (% 2,2) RESTORATĶF D.T. 0 (%  0) 

TRAVMA  10 (% 2) PROTETĶK D.T. 0 (%  0) 

DĶĴER 51 (% 10,3)   

TOPLAM 493 (%  100) TOPLAM 493 (%  100) 

Tablo 2: DVTôlerin endikasyonlarēna ve bºl¿mlere gºre daĵēlēmē. 

 

Fak¿ltemizde bulunan DVT arĸivi incelendiĵinde istemlerin, maksillla/mandibulayē veya tam kafayē 

i­ine alacak ĸekilde yapēldēĵē gºr¿lm¿ĸt¿r. Toplam 493 DVT isteminin 362ôsi (% 73,4) 

maksilla/mandibula, 131ôi (% 26,6) tam kafa istemi olmuĸtur (Tablo 2). 

 
 ĶMPLANT G¥M¦L¦ 

DĶķ 

KĶST/ 

T¦M¥R 

TME ORTOGNATĶK 

CERRAHĶ 

SĶN¦S DDY TRAVMA  DĶĴER TOPLAM 

MAKSĶLLA/ 

MANDĶBULA 

189 (% 

94,5) 

51 (%85) 75 (% 

76,5) 

0 (% 

0) 

0 (% 0) 4 (% 

26,7) 

2 

(%18,2) 

2 (% 20) 39 (% 

76,5) 

362 (% 

73,4) 

TAM KAFA  11 (% 5,5) 9 (% 15) 23 (% 

23,5) 

34 

(% 

100) 

14 (% 100) 11 

(%73,3) 

9 (% 

81,8) 

8 (% 80) 12 (% 

23,5) 

131 (% 

26,6) 
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TOPLAM 200 (% 

100) 

60 (% 

100) 

98 (% 

100) 

34 

(% 

100) 

14 (% 100) 15 (% 

100) 

11 (% 

100) 

10 (% 

100) 

51 (% 

100) 

493 (% 

100) 

 

Bºl¿mlerin DVT istem nedenleri gºz ºn¿ne alēndēĵēnda, Aĵēz Diĸ ve ¢ene Cerrahisi Anabilim Dalē 

tarafēndan yapēlan istemler arasēnda ilk sērada 89 (% 33,65) istem ile implant planlamasē, 2. sērada  77 

(% 29,1) istem ile kist/t¿mºrler, 3. sērada ise 47 (% 17,7) istem ile gºm¿l¿ diĸ istemleri  yer aldē.  

Periodontoloji Anabilim Dalē i­in ­ekilen t¿m DVTôler tarandēĵēnda 108 (% 100) adet implant 

planlamasē i­in DVT istemi yapēldēĵē gºr¿ld¿. Taradēĵēmēz veriler arasēnda baĸka bir istem nedeni 

bulunamamēĸtēr. 

Aĵēz Diĸ ve ¢ene Radyolojisi Anabilim Dalē i­in ­ekilen DVTôler incelendiĵinde, ilk sērada 32 (% 

34,8) istem ile TME ve ­evresi bºlgelerin incelenmesi i­in istem yapēldēĵē gºr¿ld¿. 2. sērada 22 (% 

23,9) istem ile diĵer nedenler ve 3. sērada 20 (% 21,7) istem ile kist/t¿mºr istemleri yer aldē. 

Ortodonti Anabilim Dalēônēn DVT endikasyonlarē incelendiĵinde; ilk iki sērada 8 (% 38,1) istem ile  

DDY ve gene 8 (% 38,1) istem ile gºm¿l¿ diĸler yer alērken, 3. sērada  3 (% 14,3) istem ile diĵer 

nedenler yer aldē.  

Pedodonti Anabilim Dalēônēn DVT endikasyonlarē incelendiĵinde 3 (% 50) istem ile diĵer istem 

nedenleri ilk sērayē alērken, 1ôer adet implant planlamasē, gºm¿l¿ diĸler ve kist/t¿mºrler i­in istem 

yapēldēĵē gºr¿ld¿. 

Endodonti Anabilim Dalēônēn kºk kanal durumunu izlemek i­in 1 (% 100) istemi olduĵu tespit edildi.  

T¿m kliniklerimiz arasēnda Restoratif Diĸ Tedavisi (Restoratif D.T.) Anabilim Dalēôna ve Protetik Diĸ 

Tedavisi (Protetik Diĸ Tedavisi) Anabilim Dalēôna ait DVT istemleri yer almadē. 

¢alēĸmamēza d©hil edilen en gen­ hasta olan 6 yaĸēndaki hastadan gºm¿l¿ diĸlerinin s¿rme yºn¿n¿n 

deĵerlendirilmesi amacēyla DVT istemi yapēldēĵē gºr¿ld¿.  

 
 AD¢C AD¢R PERĶODONTOLOJĶ ORTODONTĶ PEDODONTĶ ENDODONTĶ TOPLAM 

ĶMPLANT 89 (% 

33,6) 

2 (% 2,2) 108 (% 100) 0 (% 0) 1 (% 16,7) 0 (% 0) 200 (% 

40,6) 

KĶST/T¦M¥R 

 

77 (% 

29,1) 

20 (% 21,7) 0 (% 0) 0 (% 0) 1 (% 16,7) 0 (% 0) 98 (% 

19,9) 

G¥M¦L¦ DĶķ 47 (% 

17,7) 

4 (% 4,3) 0 (% 0) 8 (% 38,1) 1 (% 16,7) 0 (% 0) 60 (% 

12,2) 

TME 2 (% 0,8) 32 (% 34,8) 0 (% 0) 0 (% 0) 0 (% 0) 0 (% 0) 34 (% 

6,9) 

PARANAZAL 

SĶN¦SLER 

7 (% 2,6) 8 (% 8,7) 0 (% 0) 0 (% 0) 0 (% 0) 0 (% 0) 15 (% 3) 

ORTOGNATĶK 

CERRAHĶ 

12  (% 

4,5) 

0 (% 0) 0 (% 0) 2 (% 9,5) 0 (% 0) 0 (% 0) 14 (% 

2,8) 

DDY 2 (% 0,8) 1 (% 1,1) 0 (% 0) 8 (% 38,1) 0 (% 0) 0 (% 0) 11 (% 

2,2) 

TRAVMA  7 (%2,6) 3 (% 3,3) 0 (% 0) 0 (% 0) 0 (% 0) 0 (% 0) 10 (% 2) 

DĶĴER 22 

(%8,3) 

22 (% 23,9) 0 (% 0) 3 (% 14,3) 3 (% 50) 1 (% 100) 51 (% 

10,3) 

TOPLAM 265 (% 

100) 

92 (% 100) 108 (% 100) 21 (% 100) 6 (% 100) 1 (% 100) 493 (% 

100) 

Tablo 4: DVT endikasyonlarēnēn bºl¿mlere gºre daĵēlēmē. 

 

Tartēĸma 
Maksillofasiyal bºlgedeki patolojik oluĸumlarē gºr¿nt¿lemek amacēyla deĵiĸik yºntemler 

kullanēlmaktadēr. DVT sayesinde, konvansiyonel radyografiler ile gºr¿nt¿lenemeyen lezyonlarēn 

internal yapēsē ve kesin lokalizasyonu ile ilgili ¿­ boyutlu, ayrēntēlē bilgiler elde etmek m¿mk¿nd¿r
10-

12
. KIBT tekniĵi ile ­ene kemiklerinde izlenen kist, t¿mºr ve benzeri lezyonlarēn boyutlarē, komĸu 

anatomik yapēlarla olan iliĸkileri ve kortikal kemikte neden olduĵu deĵiĸiklikler 

belirlenebilmektedir
13

. 

Geleneksel dental radyografilerin en ºnemli avantajē hastanēn maruz kaldēĵē radyasyon dozunun 

d¿ĸ¿k olmasēdēr
14

. Ancak bu radyografiler; diĵer yapēlarēn gºr¿nt¿s¿ istenen bºlge ¿zerine 

s¿perpozisyonu, gºr¿nt¿lerde geniĸleme ve daralma, ­ekim hatalarē ve pozisyon artefaktlarē gibi 

bir­ok dezavantaja sahiptir
15,16

. Ķki boyutlu gºr¿nt¿ veren radyografilerde tam olarak izlenemeyen 

yapēlar, ¿­ boyutlu sistemlerde s¿perpozisyonlar engellenerek detaylē bir ĸekilde incelenebilir
17,18

. 

DVT teknolojisi kraniyofasiyal kemik yapēlarēn ve diĸlerin, iki boyutlu radyografilerle elde 
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edilemeyen, y¿ksek kontrastlē ­ok sayēda kesitsel ve sefalometrik gºr¿nt¿lerin elde edilmesini 

saĵlar
2,19,20

. 

Azari ve Nikzad, yaptēklarē araĸtērmalarda farklē gºr¿nt¿leme yºntemlerinin doĵruluk ve distorsiyon 

derecesinin karĸēlaĸtērēldēĵēnē ve araĸtērēcēlarēn panoramik gºr¿nt¿lerde % 17, geleneksel 

tomografilerde % 39, periapikal gºr¿nt¿lerde % 53, ve BTôde % 95 doĵruluk elde ettiklerini 

belirtmiĸlerdir
21

. 

Ķmplant planlamasē sērasēnda diĸ hekimi; implant yerleĸtirilecek bºlge hakkēnda, kemik kalēnlēĵē ve 

yapēsē, bºlgede yer alan ya da komĸuluĵunda bulunan sinirler, damarlar, nazal kavite, sin¿s gibi 

anatomik yapēlar hakkēnda bilgilere gereksinim duymaktadēr
22

. Ķmplant planlamasēnda kullanēlan 

baĸlēca ¿­ boyutlu gºr¿nt¿leme teknikleri BT ve DVT dir
23-25

. DVTônin BTôye gºre daha k¿­¿k kesit 

kalēnlēĵē ile gºr¿nt¿lerin elde edilmesine olanak saĵlamasē, daha kēsa s¿rede, ger­ek boyutta ve 

y¿ksek ­ºz¿n¿rl¿kte gºr¿nt¿ler elde edilmesi, hastanēn maruz kaldēĵē radyasyon miktarēnēn da BT 

cihazlarēndan yaklaĸēk 15-20 kat daha az olmasē gibi ºnemli ¿st¿nl¿kleri olduĵu bilinmektedir
14,26-28

.  

Kobayashi ve arkadaĸlarē DVT ve BT i­in hata payēnē hesaplamēĸlar ve hata payēnē DVT cihazlarē i­in 

0.22 mm (% 1,4) ve BT i­in 0.36 mm (% 2,2) olarak belirtmiĸlerdir
29

. Sarment ve arkadaĸlarē ve 

Kramer ve arkadaĸlarēnēn yapmēĸ olduklarē ­alēĸmalarda, ¿­ boyutlu gºr¿nt¿leme sistemleri 

kullanēlarak yapēlan implant planlamasē sonucunda yerleĸtirilen implantlarēn, geleneksel dental 

radyografiler kullanēlarak yerleĸtirilen implantlardan daha doĵru ve uygun konumda yerleĸtirildiĵi 

ortaya konmuĸtur
30,31
. Amerikan Oral ve Maksillofasiyal Radyoloji Akademisi (AOMR) tarafēndan 

2000 yēlēnda, dental implant tedavi planlamasēndaki kesitsel gºr¿nt¿lemenin ºnemi vurgulanmēĸ, 

bunun i­in geleneksel tomografi tekniĵinin kullanēlabileceĵi bildirilmiĸtir
32
. KIBTônin, diĸ hekimleri 

tarafēndan, ºzellikle implant planlamasē amacēyla kullanēldēĵē bildirilmiĸtir
33

. 

Paranazal sin¿slerin radyografik muayenesinde geleneksel iki boyutlu radyografiler, BT ve DVT 

kullanēlmaktadēr
34
. Sin¿s radyografisinde kullanēlan konvansiyonel radyografilerin; ideal hasta 

pozisyonunu saĵlamada g¿­l¿k, diĵer anatomik yapēlarēn s¿perpozisyonu ve yumuĸak ve sert doku 

patolojilerinin tespitindeki zorluklar gibi dezavantajlarē vardēr
35

. Maksillofasiyal bºlgenin sert 

dokularēnē gºr¿nt¿lemek i­in tasarlanmēĸ olan DVT, BTô ye gºre daha d¿ĸ¿k doz ve daha az maliyet 

avantajēna sahiptir
36

.  

KIBT gºr¿nt¿leri mandibular 3. molar diĸlerin mandibular kanal ile olan iliĸkisinin 

deĵerlendirilmesinde rutin olarak deĵil, sadece geleneksel tekniklerde diĸ kºklerinin mandibular kanal 

kortikal sēnērēnda kesinti izlendiĵinde ve ilgili diĸ kºklerinin mandibular kanal ¿zerine s¿perpoze 

olduĵu durumlarda gerekli olduĵu belirtilmektedir
37,38

. Bu ­alēĸmada hastalarēn yaĸē, cinsiyeti, DVT 

istenen bºlge, DVT istem nedenleri ve DVT talep eden bºl¿mler kaydedildi. Hidalgo-Rivas ve 

arkadaĸlarēnēn gen­ eriĸkinlerin ve ­ocuklarēn d©hil edildiĵi ­alēĸmalarēnda en fazla DVT istem nedeni 

gºm¿l¿ diĸler/diĸ lokalizasyonunun (% 33,9) incelenmesi olarak bildirilmiĸtir. Bunu 2. sērada kºk 

rezorpsiyonu  (% 19,2) ve 3. sērada  kemik patolojileri (% 11,5) izlemiĸtir
39
. Ertaĸ ve Kalabalēkôēn 

yaptēklarē ­alēĸmada gºm¿l¿ diĸleri (% 32,1) deĵerlendirmek i­in istenilen DVTôler t¿m istemler 

arasēnda ilk sērada yer alērken, bunu  ­enelerdeki lezyonlar (% 23,6) ve implant planlamasē (% 21,49) 

izlemiĸtir. Aĵēz Diĸ ve ¢ene Cerrahisi Anabilim Dalē (% 45,9) en fazla DVT istemi yapan bºl¿mken, 

Ortodonti Anabilim Dalē (% 21,7) ve Aĵēz Diĸ ve ¢ene Radyolojisi Anabilim Dalē (% 14,4) bunu 

izlemiĸtir
40

. Akarslan ve Pekerôin yaptēklarēn ­alēĸmada ise en fazla implant planlamasē (% 42) i­in 

DVT istemi yapēldēĵē gºr¿lm¿ĸt¿r. Bunu, ­ene kemiklerindeki lezyonlar (% 18.3), mandibular 3. 

molar diĸlerin mandibular kanal ile olan iliĸkisi (% 11.1) ve diĵer nedenler (% 8.3) izlemiĸtir. Diĵer 

nedenler arasēnda en fazla post-operatif implant gºr¿nt¿lenmesinin (% 9.8) ve preoperatif sin¿s lifting 

(% 9.8) iĸleminin olduĵu gºr¿lm¿ĸt¿r
41

.  

Bizim ­alēĸmamēzda da Akarslan ve Pekerôin ­alēmasēyla benzer olarak en fazla istem nedeni implant 

planlamasē olarak gºr¿lm¿ĸt¿r. Kemik lezyonlarē Ertaĸ ve Kalabalēk ile Akarslan ve Pekerôin 

­alēĸmasēna benzer olarak bizim ­alēĸmamēzda da 2. sērada gºr¿lm¿ĸt¿r. Hidalgo-Rivas 11 ve 

arkadaĸlarēnēn ­alēĸmasēnda ise 3. Sērada yer almēĸtēr. Gºm¿l¿ diĸler ise Hidalgo-Rivas ile Ertaĸ ve 

Kalabalēkôēn ­alēĸmasēnda ilk sērada yer alērken bizim ­alēĸmamēzda 3. sērada yer almēĸtēr. DVT istemi 

yapan bºl¿mler incelendiĵinde Ertaĸ ve Kalabalēkôēn yaptēklarē ­alēĸmaya paralel olarak bizim 

­alēĸmamēzda da en fazla istemi Aĵēz Diĸ ve ¢ene Cerrahisi Anabilim Dalē yapmēĸtēr. 

 

Sonu­                                                                                                               

Ķmplant planlamasē, kist/lezyonlar ve gºm¿l¿ diĸler genel olarak DVT istemlerinin b¿y¿k kēsmēnē 
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oluĸturmaktadēr. DVT iki boyutlu radyografilerin sēnērlē olduĵu durumlarda ­ok ºnemli bir 

gºr¿nt¿leme sistemidir. Daha geniĸ kapsamlē ­alēĸmalar yapēlarak maksillofasiyal bºlge i­in DVTônin 

kullanēm alanlarē ve limitasyonlarē konusunda ayrēntēlē bilgi edinilebilir. 
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Summary: The issue of organizing labour spaces in an efficient aspect is the facility 

layout problem. Fundamentally, the facility layout problem is usually figured out by 

insight, operating the imaginative and dimensional techniques of the designer; yet, when 

there are measurable analysis engage in the layout problem, the designer is at a 

drawback as contrast to computer. One of earliest layout improvement algorithms given 

in the literature, CRAFT (Computerized Relative Allocation of Facilities Technique). 
CRAFT work with in the process of from-to scheme for input the flow. Layout ñcostò is 

determined by distance-based objective function. The plant layout problem is to discover 

an adjustment of sections that minimizes the total distance carried. The indicated extent 

is addressed the ñcostò in the succeeding. Instead of trying to achieve the optimum, we 

adopt a heuristic approach that attempts to give improved result by exchanging pairs of 

sections. In order to obtain a final result with good quality, the user must present 

different starting solutions (perhaps randomly generated) and calculate the final result 

accomplished by CRAFT for each of them and select the best one.  
 

Key words: facility layout; plant layout; ship manufacturing; CRAFT; computerized 

relative allocation of facilities technique; layout optimization 

 

 

1. Introduction  

Shipbuilding is the manufacturing of ships and other floating vessels, it typically located in a 

particular facility defined as a shipyard. The demand concerning to progressive technological 

advancement of ship manufacturing procedure, with an aim of accomplishing a concurrent shipyard, 

request a difficult challenging decision making process. Identifying the optimal example involves 

supplementary search and the application of convenient systematic approaches. 

In the given study, the authors have noticed the absence of suitable procedure for design, 

enhancement and optimisation of ship manufacturing areas layout and related material flow. The 

authors operated aforementioned investigation with an aim of detecting an optimal production areas 

layout, in efficient and fast manner, with respect to defined constraints. In the most cases, the 

manufacturing areas layout design method is adapted regarding investigating optimal explanations in 

consideration of various activities with analogous components. The present method suggests the 

finding of spatial arrangement of corresponding activities in an addressed space, accomplishing 

regarding options and constraints. However, due to CRAFT method technical insufficiencies, the 

layout problem investigated in general manner. The authors ignored the special constraints of ship 

manufacturing facility, instead presented a broad perspective which can be applied to any 

manufacturing facility. Manufacturing areas in shipbuilding illustrate a particularly distinct problem 

due to special feature of the ship manufacturing procedure which include broad range products 

request large production areas. 

 

A classic production plant has a bunch of varied labours collaborating with every each one. Therefore, 

untreated goods enter at a delivery, they are unloaded and inspected in a status check section, and the 

untreated goods may then be prepared straight various operation sections and ultimately the 

completed output repeatedly move straight to delivery shipping dock. Furthermore to sections 

individually associated to manufacturing, in the plant must be dressing rooms, lunch rooms, toilets for 
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labourers; centres for administration, drawing, and manufacturing control and area for stock and 

hallway. Actually, a plant may be considered as a broad bunch of finite geometric spaces organized 

on the ground area of the construction. The issue of organizing these spaces in an efficient aspect is 

the facility layout problem. 

 

Apparently, the layout problem has connected in numerous field of facility and instruments design, 

from the layout of the rooms in the accommodation to the layout of chips on an electronic circuit 

board. Even though the facility layout problem may appear in numerous circumstances, in this paper 

we consider we are managing a plant production manufactures for sale. 

 

There are various different layout types that are suitable for diverse manufacture areas and 

manufacturing amounts. Decision of the layout type is a large-scale selection be reason of effects on 

remarkable number of other feature of manufacturing system. 

 

In the job shop layout, instruments are gather correspond to their action into instrument centres. 

Commands for single manufacture are path over the different instrument centres to get the demanded 

operation. This layout may be suitable when there are numerous distinguished manufactures, each 

with small volume of manufacturing.  Instruments are common intention, within their common 

function field, in case a broad diversity of manufactures can be handled. By cause of the cost of 

automation may be very huge to be confirmed, the instruments in this distribution will apparently be 

at a comparatively low level of automation. 

 

Manufacture scheduling is confusing with this class of adjustment since the level and category of 

work is greatly changeable. This develops in broad extent of work-in-process, several manufacture 

lead times, and large amount of administration interaction. Generally there is a large scale 

manufacture movement needed by high and changeable paths of distinctive manufactures over the 

system. The expenditure for assembling the instruments to manufacture the numerous manufactures 

will  be huge through the diverse distinctive manufactures and small-scale portion capacity.  The plan 

can adjust eagerly to variation in manufacture volume and scheme through basic adjustability. 

 

The layout problem is to put in an order the physical area necessary for certain sections in a given area 

determined for sections. Fundamentally, the facility layout problem is usually figured out by insight, 

operating the imaginative and dimensional techniques of the designer; yet, when there are measurable 

analysis engage in the layout problem, the designer is at a drawback as contrast to computer. There 

are diversity of problem concerning layout one might confront. 

2. Mathematical Model with CRAFT  

One of earliest layout improvement algorithms given in the literature, CRAFT (Computerized 

Relative Allocation of Facilities Technique), was developed by Armor and Buffa (1963) and Buffa et 

al. (1964). CRAFT technique depends on 2-opt solution strategy to improve layout, but there are some 

differences in its implementation. For instance, CRAFT does not investigate all possible binary 

changes before establishing an improved plant site. CRAFT work with in the process of from-to 

scheme for input the flow. Layout ñcostò is determined by distance-based objective function presented 

in equation below. 

 

The flow multiplied by the length and summed over all cells of the chart. We calculate the cost for the 

flow from i to j as the product of the material handling cost, the flow and the distance between the 

departments. The cost of the layout is the sum of the flow cost. 

 

Consider first distance based objective. Let m denote the number of sections, fij denote the flow from 

section i to section j (expressed in number of unit loads moved per unit time) and cij  denote the cost of 

moving a unit load one distance unit from section i to section j. The objective is to minimize the cost 
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per unit time for movement among the departments. Expressed mathematically, the objective can be 

written as; 

 

ÍÉÎᾀ ὪὧὨ  

 

Where dij  is the distance from section i to j. In many layout algorithms dij is measured rectilinearly 

between centroids; however, it can also be measured according to a particular aisle structure (if one is 

specified), Tompkins (2010). 

 

Our example associate the length form one section to another. The length is based on the layout. The 

principle for the layout problem contain the length among sections. Initially we must define the end 

position for the length assessment. We presume that lengths are calculated among the centres of 

sections. Next, we must decide definitely the path over the travel. Particular chance is that flow will 

track a straight-line path. Further accepted in layout analysis, is to presume that flow moves via paths 

that are parallel to the axes of the layout. This is the rectilinear measure. The centroids are determined 

in terms of the coordinate system as; 

 

ὼὭ= x-coordinate of the centroid of department i, and 

ώὭ= y-coordinate of the centroid of department i. 

 

The length between two sections by a rectilinear measure is 

 

Ὠ ȿὼὭ ὼὮȿ ȿώὭ ώὮȿ 

 

In this formulation vertical lines express absolute value. 

 

3. Application of CRAFT  

 

The plant layout problem is to discover an adjustment of sections that minimizes the total distance 

carried. The indicated extent is addressed the ñcostò. The problem is challenging for the human by 

reason enormous total of estimations desired to assess the cost of an alternative. The computer can 

extremely support in the layout resolution, on the other hand, the computer besides has its 

powerlessness. 

 

The problem of get the optimum adjustment is a very hard one for mathematical optimization. Instead 

of trying to achieve the optimum, we adopt a heuristic approach that attempts to give improved result 

by exchanging pairs of sections. At each iteration, every couple of sections regarded for exchanging 

positions. The couple that provide the highest savings in cost will be exchanged and the mechanism 

will advance by go through for another couple to exchange. Assuming that no couple of sections 

generate a positive savings the progress comes to end. This is generally addressed the CRAFT 

method. 

 

Remark that when two sections are exchanged, merely the centroids of the two sections are changed. 

Entire other sections stay settled. The only development on the cost of the layout is regarded to the 

flows move in and move out of two sections. The cost of the flow among the other sections is 

unchanged since the distance among these sections have not evolved. The indicated argumentation is 

adopted by the solution technique. The cost savings related with exchanging two sections is regulated 

by evolving the outcome of interchanging the centroids of the two sections. 

 

There are numerous argument why the CRAFT technique may not produce the optimum solution.  

Initially, it may be required to exchange more than two sections to discover superior result. More 

complicated applications of the technique do admit exchanging three or further sections, although this 

extends greatly the estimation time. 
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Issues for that the section areas are not equivalent create various advanced complications. If two 

sections are not of equal area, exchanging their positions may not be equivalent to exchanging the 

centroids. Actually, assuming that two unequally sized sections are not adjacent it will not be feasible 

to exchange them. The technique permits sections of different areas to be exchanged simply if they 

are physically adjacent. 

 

Admitting sections with different areas to exchange brings another problem. Though a small-scale 

section exchanged with a wider section there are bunch of potential arrangements of two areas with 

according diversity of centroids. It is impractical to accomplish a necessity that areas stands 

rectangular, thus generally exchange of such sections leads irregularities in shape that become worse 

in the act of algorithm process.  

 

As a result of the modification in the cost is not accurately exemplify by exchange of centroids, the 

prediction of the cost cutback may not be definite. It is likely that the code will exchange two areas 

and have the overall cost growth. To protect counter to cycling, the technique halts if a reliable bunch 

of subsequent iterations do not conclude in an advancement. 

 

Table 3.  Facility Information 

Scale ς m/unit  1 Cells 

Length - m 11 11 

Width - m 15 15 

Area ς sq. m 165 165 

 

Table 2. Department Information 

 Name Area Cells 

Dept. 1. D 1 20 20 

Dept. 2. D 2 10 10 

Dept. 3. D 3 5 5 

Dept. 4. D 4 10 10 

Dept. 5. D 5 20 20 

Dept. 6 D 6 30 30 

Dept. 7. D 7 10 10 

Dept. 8. D 8 5 5 

Dept. 9. D 9 30 30 

Dept. 10. D 10 20 20 

 

Because the CRAFT technique does not promise an optimum result, it should be operate various times 

with different starting layouts. Analysing the problem of putting in an order various sections on a 

plant which is single floor and fixed dimensions.   

 

Particular input essential to express the layout problem. 

- Amount of sections, n 

- Physical area of each section, Ai for i = 1én 
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- Physical measure of the plant in where the sections are to be arranged: Length, L, and Width, 

W 

- Material flow among each couple of sections: fij  for i = 1 é n and j = 1 é n. 

- Material transportation cost among each couple of sections measured in dollars per unit-foot: 

cij  for i = 1 é n and j = 1 é n. 

 

We use the package program developed by Jensen (2004). Ten departments with different areas in the 

plant are defined and flow matrix (fij) from Tompkins (2010) is set as an input and cost matrix (cij) is 

chosen as matrix of ones  due to calculate merely unit load travel in the facility and the distance 

matrix (dij) is determined by program for each single solution.  Flow matrix (fij) is presented. 

Table 3. Flow Matrix (fij) 

 TO          

FROM D 1 D 2 D 3 D 4 D 5 D 6 D 7 D 8 D 9 D 10 

D 1 0 0 12 0 132 16 0 220 20 24 

D 2 0 0 176 0 216 0 144 128 0 0 

D 3 0 0 0 0 0 184 0 0 28 0 

D 4 212 136 240 0 36 0 236 0 164 0 

D 5 0 0 140 0 0 0 192 0 0 160 

D 6 0 180 0 188 108 0 248 228 0 0 

D 7 172 0 156 0 0 0 0 112 224 152 

D 8 0 0 32 40 204 0 0 0 0 0 

D 9 0 168 0 0 104 156 0 148 0 200 

D 10 0 124 196 120 0 116 0 108 0 0 

 

CRAFT recommends to try different random layouts to obtain optimal solution. The layout-6 is taken 

as an example, after nine iterations the CRAFT reaches minimum traveling unit cost of 48441. The 

initial cost was 55936 unit. CRAFT minimized the layout cost however after reaching 48441 unit the 

cost increases. 
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Figure 1.  Layout-6 

 

 

 

 

 
Figure 2.  Iterations for Layout-6 
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Figure 3.  Layout-6 Final Plant Layout 

  

4. Discussion 

 

CRAFT choose single the best (predicted) exchange at every iteration that causes it steepest decline 

method. CRAFT also doesnôt look back or look forward while the above search is conducted. 

Accordingly, CRAFT will cancel at the first at two opt or three opt results which happens when the 

inspection is supervised. Suchlike a result is very expected to be only locally optimal. Moreover, 

alongside an examination process, the final layout will be heavily affected by initial layout. Therefore 

CRAFT is extremely ñpath-dependentò heuristic and to employ capably we largely proposing 

distinctive initial layouts or proposing distinctive exchange alternatives (two-way and three-way) at 

each iteration. 

 

We solve the facility layout problem for fifteen different initial layouts. The Layout-4 gives minimum 

travelling cost in the plant. The final layout cost is 43464 unit as can be seen in the Table 3. 

 

Table 4.  Layout initial and final costs 

Random Layouts Initial cost Final Cost 

Layout: 1 51299 46039 

Layout: 2 52704 47029 

Layout: 3 56342 50914 

Layout: 4 46877 43464 

Layout: 5 56964 49475 

Layout: 6 55936 48441 

Layout: 7 55532 53292 

Layout: 8 55752 49999 

Layout: 9 55766 48204 

Layout: 10 50110 50315 
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Layout: 11 47793 51456 

Layout: 12 52328 47832 

Layout: 13 48352 45977 

Layout: 14 51100 53268 

Layout: 15 54876 49736 

 

 
Figure 4.  Layout-4 

 

 
 Figure 5.  Iterations for Layout-4 
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Figure 6.  Final Facility Layout 

CRAFT is commonly extensible related to section shapes. All in all the sections not divided, it can 

make room practically several section shape. Owing to centroid to centroid range measure, the most 

advantageous layout be composed of concentric rectangles in theory. As expected, above issue come 

out the case that the centroid of some O-shaped, U-shaped and L-shaped sections may rest external of 

the section itself. Except that initial layout be composed of concentric sections, CRAFT will not build 

up corresponding layout. Nevertheless, a few section outline may be intermittent, and objective 

function state may be undervalued owing to centroid-to-centroid measure. 

 

A particular advantage of CRAFT is that CRAFT can catch the initial layout with satisfactory 

precision. This advantage derive mainly from CRAFTôs capability to make room for nonrectangular 

sections or obstructions established anyplace in likely nonrectangular building. Yet, further to 

character remarkably path dependent, one of CRAFTôs deficiency is this CRAFT will hardly produce 

section shapes that lead aligned, continuing aisles such is seek in the ultimate layout. Put a few 

sections to particular positions and in a few example locating dummy section shapes.  However, as is 

the fact with basically entire layout algorithms, the ultimate layout produced by the computer should 

not be given to decision maker ahead the layout creator ñmouldsò or ñmassagesò it into workable 

layout. 

 

A considerable weakness of all improvement algorithms is that they are heavily dependent on the 

initial solution provided to them by their ability to produce acceptable result. So, above all, the fitter 

the initial solution, the fitter the final result. This also applies to CRAFT. To prevail this weakness, 

various initial solutions can be produced to the improvement algorithm, and a final layout scheme can 

be considered for each initial solution and the best is selected. One more weakness of CRAFT is that 

when one section is replaced by another section j, it assumes that the same material transport carrier 

will serve two departments at the new positions. It is also pretended that there is a flow between the 

centres of the sections and that the material transportation cost is exactly equivalent to the distance 

between the sections. While many of these presumption are not found in practice, algorithms such as 

CRAFT are valuable by cause of they provide a framework for developing a layout. The user should 

be find out the presumption made by the algorithms and use the solution as a guide only in developing 

a viable layout. 

 

In order to obtain a final result at a good quality, the user must present different starting solutions 

(perhaps randomly generated) and calculate the final result accomplish by CRAFT for each of them 
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and select the choicest one. To master this complication, the biased sampling technique resolves 

prejudicially to ensure that good results have a high sampling probability Nugent et. al (1968). The 

technique allow positive presumption to every exchange that results in cost reduction. As expected, 

the larger the predicted cost cutback, the greater the likelihood of sampling. While CRAFT chooses 

the change that results in the most reduction, the biased sampling technique allows any variation that 

results in cost reduction. 

 

CRAFT method is examined in all aspects. Limits from the nature of shipyards are emphasized. We 

can make the following suggestion for future studies.  

 

To consider all elements of ship manufacturing facility layout optimization, the facility layout 

problem solving techniques in the literature are reviewed and Mutherôs Systematic Layout Planning 

(SLP) method takes attention. Mutherôs SLP technique comprehends the layout problem in wider 

perspective to generate different layout alternatives and already applied for ship manufacturing 

facilities by Matulja (2009) et al. For further research, the authors will deal with shipyard layout 

problem with featured constraints which comes with nature of a shipyard. 
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Finansal Ķstikrar Ve Kērēlganlēk Ķliĸkisi: Bankacēlēk Sektºr¿ ¦zerine 

Ampirik Bir Analiz  
1
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1Aĵrē Ķbrahim ¢e­en ¦niversitesi, emine.kaya001@hotmail.com 
2
Arĸ. Gºr. Beng¿ A­doyuran 
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¥ZET 

Bankacēlēk sektºr¿ i­in finansal istikrarēn ºneminden yola ­ēkēlarak yapēlan ­alēĸmanēn amacē, T¿rkiye 

i­in Ocak 2003- Kasēm 2018 zaman aralēĵēnda finansal istikrar ve finansal kērēlganlēk arasēndaki etkileĸimi 

tespit etmektir. Finansal kērēlganlēk gºstergesi olarak Takipteki Krediler/Toplam Krediler, finansal istikrar 

gºstergesi olarak sermaye yeterliliĵi ve aktif kalitesi oranlarē kullanēlmēĸtēr. Engle-Granger iki aĸamalē eĸ-

b¿t¿nleĸme analizi ile deĵiĸkenler arasēnda eĸ-b¿t¿nleĸme iliĸkisi araĸtērēlmēĸtēr. Son olarak deĵiĸkenlerin 

etkileĸim yºn¿n¿ tespit etmek i­in Granger nedensellik analizi uygulanmēĸtēr. Bulgular, finansal istikrarēn 

finansal kērēlganlēĵē etkilediĵine dair kanētlar sunmaktadēr. 

Anahtar Kelimeler: Finansal Ķstikrar, Finansal Kērēlganlēk, Bankacēlēk Sektºr¿.  

 

The Relationship between Financial Stability and Fragility: An Ampirical 

Analysis on Banking Sector 

ABSTRACT 

On the basis of the importance of financial stability for banking sector, the purpose of the study is to 

determine the relationship between financial stability and fragility for January 2003-October 2018 time period. 

Non-Performing Loan/Total Loan was used as an indicator of financial stability and as an indicator of financial 

fragility, the ratio of capital requirement and asset quality were used. Cointegration relation between the 

variables was investigated by Engle-Granger two stage cointegration analysis. Finally, Granger causality 

analysis was applied to determine the direction interaction of variables. Findings provide evidence about 

financial stability affects financial fragility.  

Key Words: Financial Stability, Financial Fragility, Banking Sector.  

 

1. GĶRĶķ 

Son yēllarda finansal iĸlemlerin hacmindeki patlayēcē b¿y¿me, yeni finansal ara­larēn 

karmaĸēklēĵēnēn artmasē, ulusal finansal sistemlerde pahalē krizler ve bazē kurumlarda y¿ksek profilli 

aksilikler finansal istikrar ve finansal kērēlganlēk kavramlarēnēn g¿ndeme gelmesine neden olmuĸtur. 

Finansal iĸlem hacmindeki b¿y¿me ve sermaye piyasalarēnēn entegrasyonunun artmasē finansal 

sektºrdeki kurumlarē birbirine daha baĵēmlē hale getirmiĸ ve sistemik risk konusunu ºn plana 

­ēkarmēĸtēr. Uluslararasē sermaye akēmlarē, tasarruflarēn ve yatērēmlarēn verimli bir ĸekilde tahsis 

edilmesinde genel olarak yararlē olsa da, artēk istikrarsēz koĸullarda ulusal ekonomik politikalarē 

baltalama ve finansal sistemleri dengesizleĸtirme g¿c¿ne sahip hale gelmiĸtir (Corckett, 1997: 2). 

Nitekim finansal faaliyetlerin ekonominin iĸleyiĸindeki ºnemi 1990'lē yēllarda yaĸanan krizlerin 

ardēndan giderek daha belirgin hale gelmiĸtir. 

mailto:emine.kaya001@hotmail.com
mailto:bengu-cetin-42@hotmail.com
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1980'lerin sonunda yaĸanan finansal liberalleĸme ile birlikte ºzellikle T¿rkiye gibi geliĸmekte 

olan ekonomiler, ekonomik ve finansal geliĸme i­in genel stratejilerinin bir par­asē olarak d¿ĸ¿k 

gelirli hane halklarē ve ĸirketler i­in finansal hizmetlere daha fazla eriĸimi teĸvik etmek i­in ­aba 

harcamēĸlardēr. Bu hizmetlerin aracēsē olarak bankacēlēk ekonominin en ºnemli aktºrlerinden biri 

haline gelmekle birlikte T¿rkiye'de bankacēlēĵēn iĸlevselliĵi b¿y¿k ºnem kazanmēĸ, bu durum aynē 

zamanda bankacēlēk sektºr¿nde rekabetin de artmasēna neden olmuĸtur. Finansal piyasalarēn en 

ºnemli aracēlarēndan biri olan bankalarēn g¿­l¿ ve karlē olmasē finansal istikrarēn saĵlanmasē ve ¿lke 

ekonomilerinin kērēlganlēklara karĸē daha dayanēklē hale gelmesine olanak saĵlamaktadēr. Ancak 

T¿rkiye gibi geliĸmekte olan ¿lkelerde finansal liberalleĸmeye baĵlē olarak artan sermaye 

hareketliliĵinin daha ­ok spek¿latif ama­lara dºn¿ĸmesi ¿lkenin kērēlganlēĵēnēn daha da artmasēna 

neden olmuĸ ve finansal aracēlēk iĸlemlerinin d¿zenlenmesi aĸamasēnda ¿lke pek ­ok finansal kriz ile 

karĸē karĸēya kalmēĸtēr. Hem yapēsal sorunlar hem de ekonomik istikrarsēzlēklara baĵlē olarak 1994 

yēlēnda ve 2001 yēlēnda T¿rkiye'de b¿y¿k bankacēlēk krizleri yaĸanmēĸ ve yaĸanan bu krizler finansal 

piyasalarēn geliĸtirilmesi aĸamasēnda finansal istikrarēnda saĵlanmasē gerekliliĵini beraberinde 

getirmiĸtir. Bu durum akēllara ĸu soruyu getirmektedir; daha fazla finansal kaynaĵa yºnelme hareketi 

finansal istikrarē artērma veya azaltma eĵiliminde midir? K¿resel ekonomi ĸu anki finansal t¿rb¿lansēn 

ilerleyiĸinde, ekonomistler ve politika yapēcēlar tarafēndan bir ekonominin finansal istikrarsēzlēĵa karĸē 

duyarlē olup olmadēĵēnēn nasēl ayērt edileceĵine dair artan bir dikkat gºstermektedir. Bu durumda 

finansal kērēlganlēĵēn azaltēlmasē i­in finansal istikrarēn saĵlanmasē b¿y¿k ºnem taĸēmaktadēr (Morgan 

ve Pontines, 2014:3). 

¢alēĸmanēn amacē, T¿rkiye bankacēlēk sektºr¿ a­ēsēndan finansal istikrar ve finansal 

kērēlganlēk arasēndaki iliĸkiyi incelemektedir. Bu baĵlamda Ocak 2003-Kasēm 2018 dºnemi i­in 

finansal kērēlganlēk gºstergesi olarak Takipteki Krediler/Toplam Krediler ile finansal istikrar 

gºstergesi olarak Kredi/Mevduat, Kredi/Toplam Aktif, Sermaye/Risk Aĵērlēklē Varlēklar, 

Mevduat/Toplam Aktif, Duran Aktif/Toplam Aktif oranlarē analize dahil edilmiĸtir. Analizde ilk 

olarak deĵiĸkenler i­in duraĵanlēk sēnamasē yapēlmēĸ; ardēndan deĵiĸkenler arasēndaki uzun dºnemli 

iliĸkinin tahmini i­in Engle-Grager Ķki Aĸamalē eĸ-b¿t¿nleĸme testi yapēlmēĸtēr. Son olarak 

deĵiĸkenler arasēndaki nedensellik iliĸkisi ve bu iliĸkinin yºn¿ Granger nedensellik analizi ile tespit 

edilmiĸtir. Bulgular, finansal istikrarēn finansal kērēlganlēĵē etkilediĵi yºn¿nde kanētlar sunmuĸtur. 

Finansal istikrarēn bankacēlēk sektºr¿ i­in ºnem taĸēmasē ve Merkez Bankasēônēn hedeflerinden biri 

olmasē sebebiyle finansal istikrar ve kērēlganlēk iliĸkisinin belirlenmesinin ekonomi ve finans 

literat¿r¿nde ºnemli bir yeri doldurabileceĵi d¿ĸ¿n¿lmektedir.  

2. FĶNANSAL ĶSTĶKRAR VE FĶNANSAL KIRILGANLIK ĶLĶķKĶSĶ 

Finansal istikrar kavramēnēn tanēmē hakkēnda tam bir uzlaĸma olmasa da Finansal istikrar, 

finansal aracēlarē, piyasalarē ve piyasa altyapēlarēnē i­eren finansal sistemin, ĸoklara ve finansal 

dengesizliklerin ­ºz¿lmesine dayanabileceĵi bir durum olarak tanēmlanabilmektedir. Bºylece finansal 

aracēlēk s¿recindeki tasarruflarēn karlē yatērēm fērsatlarēna tahsis edilmesini ºnemli ºl­¿de olumsuz 

etkileyecek ciddi aksaklēklarēn oluĸma olasēlēĵē azaltēlabilmektedir. Finansal istikrarēn korunmasē ve 

s¿rekliliĵinin saĵlanabilmesi i­in ana risk ve kērēlganlēk kaynaklarēnēn tespit edilmesi gerekmektedir. 

Bu kaynaklar arasēnda, finansal kaynaklarēn tasarruf sahiplerinden yatērēmcēlara tahsis edilmesindeki 

yetersizlikler ve finansal risklerin yanlēĸ yºnlendirilmesi sayēlabilmektedir. Finansal istikrarēn 

izlenmesi ileriye dºn¿k olduĵu i­in risklerin ve kērēlganlēklarēn belirlenmesi ekonomik ve finansal 

istikrar i­in b¿y¿k ºnem taĸēmaktadēr. ¢¿nk¿ risklerin fiyatlandērēlmasē ve yºnetiminde sermaye veya 

eksiklerin tahsisindeki yetersizlikler, eĵer kērēlganlēklarēn temellerini atēyorlarsa, gelecekteki finansal 

sistem istikrarēnē ve dolayēsēyla ekonomik istikrarē tehlikeye atabilmektedirler (ECB, 2012: 5). 

Crockett (1997) finansal istikrarē kurumlar ve piyasalar a­ēsēndan ikiye ayērarak bir tanēmlama 

yapmaktadēr. Kurumlar a­ēsēndan finansal istikrarē, finansal sistemdeki kilit kurumlarēn istikrarlē 

olmasēnē, sºzleĸmeden doĵan y¿k¿ml¿l¿klerini kesinti veya dēĸarēdan yardēm almadan yerine 

getirmeye devam edebileceklerine b¿y¿k bir g¿ven duyulmasē olarak; piyasalar a­ēsēndan finansal 

istikrarē, kilit pazarlarēn istikrarlē olmasē, katēlēmcēlarēn temel g¿­leri yansētan fiyatlarda g¿venle iĸlem 



 

International Science and Academic Congress                                                             

 

127  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

yapabilmeleri olarak tanēmlamaktadēr. Ayrēca hem kurumlarda hem de piyasalarda finansal istikrarēn 

saĵlanmasē piyasa katēlēmcēlarēna, iĸ yaptēklarē aracē kuruluĸlarēn faaliyetleri ¿zerinde disiplin 

kullanma zorunluluĵunu hatērlatēlmasē gibi olumlu bir iĸlevin yanēnda fiyat oynaklēklarēnēn da 

azalmasē gibi olumlu sonu­lar yaratmaktadēr. 

Finansal istikrarēn saĵlanmasēnda politika geliĸtiren, d¿zenleyen, denetleyen ve uygulayan en 

ºnemli finansal kurumlardan biri de merkez bankalarēdēr. Merkez bankalarēnē hedef alan finansal 

istikrara yºnelik mevcut ara­lar; para politikasē, finansal istikrar raporlarē, konuĸmalar, piyasa 

katēlēmcēlarēyla toplantēlar vb. gibi yumuĸak ara­lar olarak deĵerlendirilmektedir. Finansal sistemlerde 

yapēlan d¿zenlemeler, finansal istikrarē teĸvik etmek i­in ºnemli bir ara­tēr ve d¿zenleyici otorite ile 

iĸbirliĵi yaparak, merkez bankasē finansal sistemin d¿zenlemesini, yani finansal kurumlarēn, 

piyasalarēn ve altyapēnēn d¿zenlemesini etkileyebilmektedir. Merkez bankalarē tarafēndan yayēnlanan 

finansal istikrar raporlarē, genel olarak, merkez bankalarēnēn finansal istikrar deĵerlendirmelerini 

kapsamlē bir bilgi birikimine ve ­ok ­eĸitli analizlere dayandērdēĵēnē gºstermektedir. Bu raporlar, 

Finansal istikrar i­in potansiyel tehditleri analiz ederken, finansal sistem i­erisinde ortaya ­ēkan ve 

geliĸen risk faktºrlerine odaklanmaktadēr. Merkez bankalarē tipik olarak, finansal kērēlganlēĵē artēracak 

ve finansal sistemin istikrarēnē zayēflatabilecek kredi, likidite ve piyasa risklerindeki eĵilimleri tespit 

etmek i­in sistemik olarak ºnemli finansal kurumlarē, menkul kēymet piyasalarēnē ve ºdeme 

sistemlerini izlemektedir (Bardsen, vd. 2006: 2). 

Finansal istikrarē etkileyen en ºnemli aktºr de sistemik risk olarak gºr¿lmektedir. Dolayēsēyla 

bu risk finansal piyasalarēn kērēlganlēĵēnē etkileyerek finansal istikrarēn bozulmasēna doĵrudan etki 

edebilmektedir. Sistemik risk finansal piyasalarda k¿reselleĸmeye baĵlē olarak yaĸanan 

entegrasyondan dolayē bir piyasada ortaya ­ēkabilecek sorunlarēn diĵer piyasalarē da etkilemesi olarak 

tanēmlanmaktadēr.  Finansal sistem riskinin de zaman ve kesit boyutu bulunmaktadēr.  Her bir boyut 

sistem genelinde bir finansal sēkēntē kaynaĵēna tekab¿l etmektedir. Zaman boyutunda kaynak finansal 

sistemin ºnceliĵidir. Yani finansal sistem i­ersinde ­alēĸan mekanizmalar ve makro ekonomi b¿y¿k 

finansal ­evrimler ve iĸ dalgalanmalarēna neden olabilmektedir. Kesit boyutunda, kaynak, finansal 

sistemdeki ortak riskler ve ortak baĵlantēlar olup, bu durum ortak kurumlarēn risk kaynaklarēna karĸē 

savunmasēz kalmasēna neden olarak finansal kurumlarēn ortak baĸarēsēzlēklarēna neden olmaktadēr 

(Borio, 2010: 3; TCMB, 2015: 7). Sistemik risk, genel finansal istikrarēn korunmasēndan sorumlu 

merkez bankalarē i­in kilit bir endiĸe kaynaĵē olarak gºr¿lmekte ve genellikle birden fazla bankanēn 

baĸarēsēzlēĵē veya zayēflēĵē finansal sisteme ve nihayetinde ekonomiye bir b¿t¿n olarak maliyetler 

getirdiĵinde ortaya ­ēkmaktadēr (Nier, vd., 2007: 2034). 

1990'larda finansal piyasalarēnēn serbestleĸmesine eĸlik eden geliĸmekte olan ve yeni 

sanayileĸen ¿lkelerdeki finansal krizler salgēnē, Hyman Minskyônin (1975,1982) g¿n¿m¿zdeki d¿nya 

ekonomisine finansal kērēlganlēk anlayēĸēnēn ºnemini vurgulamasēna neden olmuĸtur. Minsky finansal 

pozisyonlarēn refah dºnemlerinde giderek daha fazla bor­lanma i­in bir eĵilim gºrd¿ĵ¿n¿, bu nedenle 

bor­ deflasyonu krizine karĸē daha savunmasēz hale gelebileceĵini ifade etmektedir. Yani finansal 

sistemin kērēlgan bir yapēda olup olmamasē bor­ y¿k¿ml¿l¿klerinin yerine getirilip getirilmemesine 

baĵlē olmaktadēr. Bor­ y¿k¿ml¿l¿kleri yerine getirilirken sistemde oluĸan aksaklēklar ekonomide 

herhangi bir krizle sonu­lanmēyorsa bu durum finansal sistemin kērēlgan olmadēĵēna iĸaret etmektedir. 

Finansal kērēlganlēk ekonomide, kredi faiz oranlarē, cari iĸlemler dengesi, kēsa vadeli ve uzun vadeli 

bor­lanma gibi genel finansal ara­lardaki bozulmalarēn sonucu olarak Bor­ / ¥z kaynak dengesinin 

bozulmasē ile borcun ºdenemez hale gelmesi sonucunda yeni bir bor­lanma dºng¿s¿ i­erisine 

girilmesi olarak tanēmlanmaktadēr. Finansal kērēlganlēk kavramē, yatērēmēn bor­ finansmanēnēn 

dengesizleĸtirici etkileri olabileceĵinin teorisini oluĸturan Fisher (1933) ve Keynes'e (1936) 

dayanmaktadēr. Her iki ekonomistin yazēlarē da B¿y¿k Buhran ve ­ok sayēda bankacēlēk paniĵine 

iliĸkin kiĸisel gºzlemleri sonucunda ortaya ­ēkmēĸtēr (Lagunoff ve Scehreft 2001: 222; Tokucu, 2012: 

198). Finansal istikrarsēzlēk, bir ekonominin finansal a­ēdan kērēlgan haldeyken ger­ekleĸmesi 

muhtemel bir durum olarak tanēmlanmaktadēr. Minsky ve diĵer Post Keynesyen ekonomistler i­in, 

finansal kērēlganlēk, finansal istikrarsēzlēkla sonu­lanan bir s¿re­ olarak gºr¿lmektedir. Ana akēm ya 
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da yeni Keynesyen makro ekonomistler, son zamanlarda finansal kērēlganlēĵē belirli bir finansal 

istikrarsēzlēk bi­imi olarak modelleyerek ñfinansal kērēlganlēĵēò modellemeye ­alēĸmaktadērlar. 

Finansal kērēlganlēk ekonomik literat¿rde, ºzellikle finansal istikrarsēzlēkla ilgili olarak ortaya 

­ēkmēĸtēr (Schroeder, 2009: 288). 

1990ôlē yēllardan sonra pek ­ok ¿lkenin finansal liberalleĸmeye adēm atmasē ve k¿reselleĸme 

olgusu d¿nya ki finans ve ticaret ¿zerinde ­ok b¿y¿k para ve sermaye hareketlerine yol a­mēĸ ve 

ºzellikle geliĸmekte olan ¿lkelere doĵru sermaye akēmlarē b¿y¿k ºl­¿de artēĸ gºstermiĸtir. Genellikle 

Spek¿latif ama­lē boy gºstermeye baĸlayan bu hareketler pek ­ok geliĸmekte olan ¿lkenin finansal 

kērēlganlēĵēnēn artmasēna neden olmuĸ ve pek ­ok ¿lke ekonomisinde finansal krizlere neden olmuĸtur. 

Modern kapitalist ekonomiler yatērēmlarē finanse etme konusundaki bor­larēna olan g¿venleri 

nedeniyle doĵal olarak kērēlgan bir yapē haline dºn¿ĸm¿ĸlerdir (Lagunoff ve Scehreft 2001: 222). 

¦lkelerde meydana gelen bu krizler finansal piyasalarēn denetleme ve d¿zenleme mekanizmalarēnē 

ortaya ­ēkarmēĸ ve finansal istikrar konusu ºnem kazanmēĸtēr. Finansal istikrarēn saĵlanmasēnda 

piyasa yapēcēlarē olarak gºr¿len en ºnemli finansal aracēlar bankalar olarak gºr¿lmektedir. Bir 

finansal sistemin, sisteme verilen bir ĸokun ardēndan bir krize direnme kabiliyeti olarak tanēmlanan 

Finansal istikrarē saĵlamaya yºnelik d¿zenlemeler ¿lke ekonomilerinin s¿rekliliĵi a­ēsēndan b¿y¿k 

ºnem arz etmektedir (Demir ve ¢akēr, 2015: 34). Finansal istikrarsēzlēk ve finansal sistemdeki ĸoklar 

bilgi akēĸē engellediĵinde meydana gelmektedir. Bºylece finansal sistem artēk verimli yatērēm 

fērsatlarēna sahip olanlara fon kanalizasyon iĸini yapamaz hale gelebilmektedir. Finansal istikrarsēzlēk, 

finansal sektºrdeki kusurlara baĵlē olarak ekonominin optimal tasarruf-yatērēm planēndan sapma 

olarak tanēmlanabilmekte dolayēsēyla ekonomi, kērēlganlēk arttēk­a finansal istikrarsēzlēĵa veya krize 

karĸē giderek daha savunmasēz hale gelmektedir (Aspachs,vd., 2006: 4) Finansal istikrarsēzlēk tehdidi, 

finansal piyasalarla ilgili, tarihsel tecr¿benin haklē ­ēkardēĵē bir mesele olarak gºr¿lmektedir. Bu 

deneyim tesad¿f deĵildir: istikrarsēzlēk, finansal iĸlemleri tanēmlayan ºzelliklerden ve finansal 

sistemlerin kendine ºzg¿ mimarisinden doĵmaktadēr (Chant, 2003:5). 

3.LĶTERAT¦R  

Ge­tiĵimiz on yēlda, finansal ĸoklarēn ekonomik b¿y¿me ¿zerindeki etkileri konusunda artan 

bir bilin­lenme yaĸanmēĸ, finansal olmayan veya zayēf finansal sektºrlerin reel ekonomide ortaya 

­ēkan ĸoklarē nasēl etkileyebileceĵini, finansal sistemde ortaya ­ēkan ĸoklarēn baĸkalarēna yayēlma 

derecesi ve hēzē, diĵerlerine yayēlabilir ve farklē ¿lkelerin finansal sistemleri arasēndaki baĵlantēlar 

incelenmeye baĸlamēĸtēr. Litrat¿rde finansal istikrar ve finansal kērēlganlēk arasēndaki iliĸkiyi 

inceleyen az sayēda ­alēĸma bulunmaktadēr. Bu nedenle literat¿r ­alēĸmasēnda finansal istikrar ve 

finansal kērēlganlēkla ilgili diĵer etkenlerin iliĸkisini inceleyen ­alēĸmalar yer almaktadēr (Chant, 

2003:1). 

Sistemik riskin finansal istikrarē nasēl etkilediĵini araĸtēran Nier, vd., (2007), Bankalararasē 

baĵlantēlarla birbirine baĵlanan ­ok sayēda bankadan oluĸan bankacēlēk sistemlerini kurmuĸ ve daha 

sonra finansal sistemin yapēsēnē tanēmlayan ºnemli parametreleri ­eĸitlendirerek bankacēlēk sisteminin 

direncini analiz etmiĸlerdir. Analiz sonucunda daha yoĵun bankacēlēk sistemlerinin daha b¿y¿k 

sistemik riske eĵilimli olduĵu sonucuna ulaĸmēĸtēr.  

Berger, vd. (2009), geliĸmekte olan 23 ¿lkede 8235 bankaya ait veriler yardēmēyla GMM 

yºntemini kullanarak kredi riski, banka riski ve banka ºz sermayesi ile piyasa g¿c¿ arasēndaki iliĸkiyi 

incelemiĸtir. Analiz sonu­larē daha y¿ksek d¿zeyde piyasa g¿c¿ne sahip bankalarēn da daha az genel 

riske maruz kaldēĵēnē gºstermektedir. Ayrēca piyasa g¿c¿n¿n y¿kse olmasēnēn portfºy riskini 

arttērdēĵēna dair sonu­lar rekabet-istikrar gºr¿ĸ¿n¿ destekler nitelikte yorumlanmēĸtēr.  

Tiryaki (2010)'da T¿rkiye'de finansal istikrar ile bankacēlēk d¿zenlemeleri arasēndaki iliĸkiyi 

kēsa ve uzun dºnemli olarak analiz etmiĸtir. 1990-2010 dºnemini baz alarak sermaye, likidite, kredi 

karĸēlēklarē ve zorunlu karĸēlēklar gibi temel bankacēlēk d¿zenleme ara­larēnēn finansal istikrarē kēsa ve 

uzun dºnemde nasēl bir iliĸkisi olduĵunu araĸtēran ­alēĸmada Granger Nedensellik Testi 

uygulanmēĸtēr. Yapēlan analiz sonu­larēna gºre likidite yºnetimi, sermaye yeterliliĵi ve karĸēlēk 
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politikasē gibi d¿zenleme ara­larēnēn uzun dºnemde finansal istikrar ¿zerinde etkili olduĵu, kēsa 

dºnemde ise karĸēlēk politikasē ve likidite yºnetiminin finansal istikrar ¿zerinde etkili olduĵu 

sonucuna ulaĸēlmēĸtēr. 

Bºlgesel bankacēlēk sisteminin kērēlganlēĵēnē ve bºlgeler arasēndaki etkileĸimi inceleyen 

Degryse, vd. (2013), dºrt bºlgeyi (10 Asya ¿lkesi, 7 Latin Amerika ¿lkesi, Avrupa ve Amerika 

Birleĸik Devletleri) analize dahil etmiĸtir. Bºlgesel bankacēlēk sisteminin kērēlganlēĵē, bankacēlēk 

sistemi endekslerinde aĸērē negatif getiri oluĸumlarēnēn sayēsēyla ºl­¿lm¿ĸ ve GARCH yºntemi 

kullanēlmēĸtēr. Analiz sonucunda bºlgedeki bankalarēn ortaklaĸa daha fazla likit varlēĵa sahip olmalarē, 

daha iyi sermaye kullanēmlarē ve daha rekabet­i bºlgesel bankacēlēk sistemleri i­in bºlgesel 

bankacēlēk sisteminin kērēlganlēĵēnēn azaldēĵē ortaya ­ēkmēĸtēr.  Asya ve Latin Amerika i­in, daha fazla 

yabancē banka mevcudiyeti ve mevduat dēĸē kaynaklara olan baĵēmlēlēk, bºlgesel bankacēlēk 

sisteminin kērēlganlēĵēnē da azaltmaktadēr. Buna karĸēlēk, ABD'de yabancē bankalarēn daha fazla 

olduĵu ve toptan fonlamanēn y¿ksek olduĵu durumlarda bºlgesel bankacēlēk kērēlganlēĵē artmaktadēr. 

T¿rk bankacēlēk sektºr¿nde finansal istikrar ve rekabet arasēndaki iliĸkiyi inceleyen Taĸkēn 

(2015), 2001 krizi sonrasē dºnemi i­in finansal saĵlamlēlēk endeksi hesaplamēĸ Panzar-Rosse (1987) 

modeli ile piyasa rekabeti ºl­m¿ĸt¿r. Yapēlan Granger nedensellik sonu­larēna gºre, finansal istikrarēn 

rekabeti azaltēcē etkisinin olduĵu ve yoĵunlaĸma oranlarēnēn ise rekabete anlamlē etkiler yarattēĵē 

ortaya ­ēkmēĸtēr. 

T¿rkiye'de bankacēlēk sektºr¿nde finansal kērēlganlēĵa etki eden deĵiĸkenler ve bu 

deĵiĸkenlerin etkileriyle birlikte finansal yoĵunlaĸmanēn kērēlganlēĵa etkisi ile ilgili ­alēĸma yapan 

Korkmaz, vd. (2016), 2007-2014 arasē ­eyreklik verileri kullanarak Holtz-Eakin Nedensellik 

Testinden yararlanmēĸtēr. T¿rkiye faaliyet gºsteren 19 bankadan hareketle yapēlan ­alēĸma sonucunda 

yoĵunlaĸma ile finansal kērēlganlēk arasēnda ­ift yºnl¿ bir nedenselliĵin varlēĵē olduĵu sonucuna 

ulaĸmēĸtēr.  

Ey¿boĵlu ve Ey¿boĵlu (2018) finansal piyasalarēn en ºnemli unsuru ve geliĸmekte olan 

¿lkeler a­ēsēndan finansal sistemin bel kemiĵini oluĸturan olan bankacēlēk sektºr¿nde rekabet ve mali 

saĵlamlēlēk arasēndaki iliĸkiyi incelemiĸtir. 16 geliĸmekte olan ¿lke analize dahil edilmiĸ ve 1996-

2015 dºnemi arasēnda bankacēlēk sektºr¿n¿n rekabet yapēsēnēn belirlenmesi i­in Lerner Endeksiônden, 

mali saĵlamlēk d¿zeyinin belirlenmesi i­in Z-Skoruôndan yararlanēlmēĸtēr. Elde edilen verilere 

Dumitruscu ve Hurlin (2012) Panel Nedensellik Testi uygulanmēĸtēr. Analiz sonucunda, bankacēlēk 

sektºr¿nde rekabet ve mali saĵlamlēlēĵēn hem kēsa hem de uzun dºnemde birlikte hareket ettiĵi ve 

rekabetin mali saĵlamlēĵa negatif etkisinin olduĵu ortaya koyulmuĸtur.  

4. VERĶLER VE Y¥NTEM 

Bu ­alēĸmada ama­, bankacēlēk sektºr¿ i­in finansal kērēlganlēk ve finansal istikrar iliĸkisini 

incelemektir. ¢alēĸmada analizler, Ocak 2003-Kasēm 2018 dºnemine ait aylēk frekansta veriler ile 

ger­ekleĸtirilmiĸtir. Finansal kērēlganlēk gºstergesi olarak, takipteki krediler/toplam krediler oranē 

kullanēlmēĸtēr (Korkmaz, vd., 2016: 135). Finansal istikrarē temsil etmesi amacēyla sermaye yeterliliĵi 

ve aktif kalitesi oranlarē kullanēlmēĸtēr (Ko­ ve Karahan, 2007; Taĸkēn, 2015). Bu oranlar ise, 

Kredi/Mevduat, Kredi/Toplam Aktif, Sermaye/Risk Aĵērlēklē Varlēklar, Mevduat/Toplam Aktif, 

Duran Aktif/Toplam Aktifôtir. Tablo 1ôde ­alēĸma kapsamēna alēnan deĵiĸkenler ºzetlenmiĸtir.  

Tablo 1. ¢alēĸmada Analiz Kapsamēna Alēnan Deĵiĸkenler 

Finansal Kērēlganlēk Gºstergesi Finansal Ķstikrar Gºstergesi 

 

Takipteki Krediler/Toplam Krediler  

Kredi/Mevduat 

Kredi/Toplam Aktif  

Sermaye/Risk Aĵērlēklē Varlēklar 

Mevduat/Toplam Aktif 
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Duran Aktif/Toplam Aktif 

¢alēĸmada ilk olarak doĵru model se­imini yapmak i­in analiz kapsamēna alēnan deĵiĸkenler 

birim kºk sēnamasēna tabi tutulmuĸtur. Bu kapsamda birim kºk olup olmadēĵēnēn tespiti i­in Phillips-

Perron birim kºk testi kullanēlmēĸtēr. Phillips-Perron birim kºk testi, zaman serilerindeki yapēsal 

kērēlmalarē tespit etmede diĵer birim kºk testleri ile kēyaslandēĵēnda daha etkin sonu­lar 

verebilmektedir. Phillips-Perron birim kºk testi ile deĵiĸkenlerin birim kºk seviyelerinin tespitinin 

ardēndan, Engle-Granger iki aĸamalē eĸ-b¿t¿nleĸme analizi ile deĵiĸkenler arasēnda eĸ-b¿t¿nleĸme 

iliĸkisi araĸtērēlmēĸtēr. Ķki aĸamalē Engle-Granger eĸ-b¿t¿nleĸme testi ise, iki aĸamada 

ger­ekleĸtirilmektedir. Ķlk aĸamada En K¿­¿k Kareler (EKK) yºntemiyle hata terimleri tahmin 

edilmektedir. Ķkinci aĸamada ise, elde edilen hata terimi i­in birim kºk sēnamasē yapēlmaktadēr. 

Deĵiĸkenlerin birinci faklarēnda ve de aynē seviyede duraĵan hale gelmeleri sebebiyle Engle-Granger 

iki aĸamalē eĸ-b¿t¿nleĸme analizi tercih edilmiĸtir. Son olarak deĵiĸkenler arasēnda iliĸki varsa bu 

iliĸkinin yºn¿n¿ veren Granger nedensellik analizi uygulanmēĸtēr. Granger (1969) nedenselliĵi ñYônin 

ºngºr¿s¿, Xôin ge­miĸ deĵerleri kullanēldēĵēnda Xôin ge­miĸ deĵerleri kullanēlmadēĵē duruma gºre 

daha baĸarēlē ise X, Yônin Granger nedenidirò ĸeklinde tanēmlamēĸtēr. Bu tanēmlama i­in nedensellik 

testi yapēldēktan sonra, X Y olarak ifade edilmektedir. 

5. TAHMĶN SONU¢LARI 

Zaman serileri ile ­alēĸēldēĵēnda, doĵru model se­imini yapmak i­in deĵiĸkenlerin duraĵanlēk 

ºzelliklerinin belirlenmesi ºnem arz etmektedir. Bu sebepten ºt¿r¿, bu ­alēĸmada ilk olarak serilerin 

birim kºk i­erip i­ermediĵi incelenmiĸtir. Deĵiĸkenlerin birim kºk i­erip i­ermediĵinin araĸtērēlmasē 

i­in ger­ekleĸtirilen Phillips-Perron birim kºk testi Tablo 2ôde yer almaktadēr.  

 

 

 

Tablo 2. Phillips-Perron Birim Kºk Testi Sonu­larē 

Deĵiĸken 
Seviye Deĵerleri 1. Fark Deĵerleri 

Sabitli 
Sabitli/ 

Trendli  
Sabitli 

Sabitli/ 

Trendli  

Takipteki Krediler/Toplam Krediler -1,62(1) -2,88(3) -14,27(4)
(a) 

-14,3(4)
(a) 

Kredi/Mevduat 0.13(17) 
-
4,93(5)

(a) 
-18,49(18)

(a) 
-18,98(18)

(a)
 

Kredi/Toplam Aktif  0,72(10) -3,46(4)
(b)

 -17,86(17)
(a) 

-22,69(11)
(a) 

Sermaye/Risk Aĵērlēklē Varlēklar -0.44(8) -3,21(6)
(c) 

-11,61(12)
(a) 

-12(13)
(a) 

Mevduat/Toplam Aktif -0,07(5) -1,72(4) -12,96(6)
(a) 

-13,07(7)
(a) 

Duran Aktif/Toplam Aktif 0,06(7) -2,05(5) -13,62(8)
(a) 

-14,62(9)
(a) 

*(a), (b) ve (c) ifadeleri sērasēyla %1, %5 ve %10 anlamlēlēk d¿zeyinde deĵiĸkenin birim kºk 

i­ermediĵini gºstermektedir. 

*Parantez i­indeki rakamlar Phillips-Perron birim kºk testi i­in uygun gecikme uzunluklarēnē ifade 

etmektedir. 

Tablo 2ôde yer alan sonu­lar doĵrultusunda, Takipteki Krediler/Toplam Krediler, 

Kredi/Mevduat, Kredi/Toplam Aktif, Sermaye/Risk Aĵērlēklē Varlēklar, Mevduat/Toplam Aktif, 

Duran Aktif/Toplam Aktif deĵiĸkenleri i­in, deĵiĸkenlerin seviye deĵerinde birim kºk i­erdiĵini ifade 

eden H0ôēn reddedilemediĵini; fakat seviye deĵerinde birim kºk i­ermediĵini ifade eden H1ôin 

reddedildiĵi bulgusuna ulaĸēlmēĸtēr. Netice olarak ­alēĸma kapsamēna alēnan t¿m deĵiĸkenlerin birinci 

farklarē olan I(1)ôde birim kºk i­ermedikleri ve duraĵan hale geldikleri Tablo2ôde gºr¿lmektedir. 

Birim kºk testinin yapēlmasēnēn ardēndan, deĵiĸkenler arasēnda eĸ-b¿t¿nleĸme iliĸkisinin olup 

olmadēĵēnē belirlemek adēna Engle-Granger iki aĸamalē eĸ-b¿t¿nleĸme testi yapēlmēĸ ve Tablo 3ôte 

sunulmuĸtur.  
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Tablo 3. Engle-Granger Ķki Aĸamalē Eĸ-B¿t¿nleĸme Testi 

*ADF testi i­in kritik deĵerler, Engle ve Yooônun (1987) tablosundan alēnmēĸtēr. 

Tablo 3ôte yer alan sonu­lar, ADF test istatistiĵinin mutlak deĵerinin Engle-Granger iki 

aĸamalē eĸ-b¿t¿nleĸme testi kritik deĵerlerinden b¿y¿k olmasēna dair elde edilen bulgu, ­alēĸma 

kapsamēna alēnan deĵiĸkenler arasēnda uzun dºnem iliĸkisi olduĵunu gºstermektedir.  

Engle-Granger iki aĸamalē eĸ-b¿t¿nleĸme testi, deĵiĸkenlerin eĸ-b¿t¿nleĸik olduĵuna iĸaret 

etmekte; fakat bu iliĸkinin yºn¿n¿ vermemektedir. Deĵiĸkenler arasēndaki etkileĸimin yºn¿n¿ 

belirlemek ¿zere Granger nedensellik analizleri yapēlmēĸ ve Tablo 4ôte raporlanmēĸtēr.  

Tablo 4. Granger Nedensellik Analizi 

Nedenselliĵin Yºn¿ 
Ķstatistiki 

Deĵer 
Olasēlēk 

Takipteki Krediler/Toplam Krediler Kredi/Mevduat 

Kredi/Mevduat Takipteki Krediler/Toplam Krediler 

1,06 

5,03 

0,3 

0,03 

Takipteki Krediler/Toplam Krediler Kredi/Toplam Aktif 

Kredi/Toplam Aktif Takipteki Krediler/Toplam Krediler 

2,17 

7,25 

0,14 

0,00 

Takipteki Krediler/Toplam Krediler Sermaye/Risk Aĵērlēklē Varlēklar 

Sermaye/Risk Aĵērlēklē Varlēklar Takipteki Krediler/Toplam Krediler 

2,31 

6,15 

0,13 

0,01 

Takipteki Krediler/Toplam Krediler Mevduat/Toplam Aktif 

Mevduat/Toplam Aktif Takipteki Krediler/Toplam Krediler 

16,05 

17,58 

0,00 

0,00 

Takipteki Krediler/Toplam Krediler Duran Aktif/Toplam Aktif 

Duran Aktif/Toplam Aktif Takipteki Krediler/Toplam Krediler 

0,65 

8,1 

0,42 

0,00 

Tablo 4ôten yer alan bulgulara gºre, Kredi/Mevduat, Kredi/Toplam Aktif, Sermaye/Risk 

Aĵērlēklē Varlēklar, Mevduat/Toplam Aktif ve Duran Aktif/Toplam Aktif deĵiĸkenlerinden Takipteki 

Krediler/Toplam Krediler deĵiĸkenine olmak ¿zere tek taraflē nedensellik iliĸkisi olduĵu tespit 

edilmiĸtir. Yine, Takipteki Krediler/Toplam Krediler deĵiĸkeninden Mevduat/Toplam Aktif 

deĵiĸkenine doĵru tek taraflē nedensellik iliĸkisi olduĵu belirlenen diĵer bir bulgudur. Bu sonu­lar 

doĵrultusunda bankacēlēk sektºr¿ i­in finansal kērēlganlēk gºstergesinin, finansal istikrar 

gºstergelerinden etkilendiĵi sºylenebilir ve bu durum finansal kērēlganlēĵēn finansal istikrarēn 

belirleyicilerinden biri olduĵuna iĸaret etmektedir. Ayrēca ilgili bulgular, Barēĸēk ve Demirel (2014) 

tarafēndan T¿rk bankacēlēk sektºr¿ i­in yapēlan ­alēĸma sonu­larēyla ve de teorik beklentilerle 

uyumludur. Ancak bu ­alēĸmada Barēĸēk ve Demirelôden (2014) farklē olarak, finansal istikrar bir 

endeks yardēmēyla deĵil, temsili deĵiĸkenler yardēmēyla ºl­¿lm¿ĸt¿r.  

6. SONU¢ 

1980 sonrasē t¿m d¿nyada olduĵu gibi T¿rk bankacēlēk sektºr¿ de b¿y¿k dºn¿ĸ¿m i­erisine 

girmiĸtir. 1990 yēllarda ise, T¿rk lirasēnēn konvertibilitesi artmaya baĸlayēnca, bankalar arasē para 

piyasasē ile dºviz ve efektif piyasasē kurulmuĸ, T¿rk bankalarē yabancē piyasalarda fon ihtiya­larēnē 

karĸēlamaya baĸlamēĸtēr. 1994 yēlēna doĵru kurlar y¿kselmeye baĸlamēĸ ve uluslararasē likidite krizleri 

ile k¿resel ekonomik sistemde g¿ven zedelenmiĸtir. Bu durum ise, T¿rkiyeôde faiz oranlarēnēn 

y¿kselmesi ile sonu­lanmēĸtēr. ķubat 2001ôde ekonomik ve finansal sēkēntēlarla birlikte, b¿y¿k bir kriz 

yaĸanarak kamu bankalarē i­in oluĸan likidite sēkēntēsē ºzel bankalara da sē­ramēĸtēr. ¦st ¿ste yaĸanan 

bu ekonomik sēkēntēlar dolayēsēyla, Bankacēlēk Sistemi Yeniden Yapēlandērma Programē hayata 

ge­irilmiĸtir. Bu s¿re­te Merkez Bankasē finansal istikrarēn saĵlanmasēnēn hedeflerden bir olduĵunu 

ifade etmiĸtir. Nitekim 2001 krizinin ardēndan finansal istikrarē saĵlama adēna atēlan adēmlar baĸarēlē 

ADF Test Ķstatistiĵi Engle-Granger Ķki Aĸamalē Eĸb¿t¿nleĸme Testi Kritik Deĵerleri 

-14,07 
%1 %5 %10 

5,02 4,76 4,42 
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olmuĸtur. ¥yle ki faiz oranlarē d¿ĸm¿ĸ, dºviz piyasalarēnda oynaklēk azalmēĸ, risk primi d¿ĸ¿k 

seviyelere gerilemiĸ ve bankacēlēk sektºr¿nde sermaye yeterliliĵi oranē %8ôin ¿zerine ­ēkmēĸtēr.  

Bankacēlēk sektºr¿nde finansal istikrarēn ºneminden yola ­ēkēlarak yapēlan bu ­alēĸmada 

ama­, Ocak 2003- Kasēm 2018 zaman aralēĵēnda finansal istikrar ve finansal kērēlganlēk arasēndaki 

etkileĸimi tespit etmektir. Zaman serisi ¿zerinde ­alēĸēlmasē sebebiyle serilerde ºnce birim kºk olup 

olmadēĵē araĸtērēlmēĸtēr. Deĵiĸkenlerin tamamē birinci farkēnda duraĵan olduĵu i­in Engle-Granger eĸ-

b¿t¿nleĸme testi y¿r¿t¿lm¿ĸ ve deĵiĸkenlerin eĸ-b¿t¿nleĸik olduĵu bulgusuna varēlmēĸtēr. Nihai 

olarak, Granger nedensellik analizi ile finansal istikrarēn finansal kērēlganlēĵē etkilediĵi kanēsēna 

ulaĸēlmēĸtēr.  

Finansal sistemde meydana gelebilecek kērēlganlēklarē ºnlemek i­in finansal istikrarē saĵlama 

adēna mikro ve makro ihtiyati politikalar uygulanmaktadēr. 2008 yēlēnda yaĸanan k¿resel kriz ile 

finansal istikrarēn ºnemi daha da artmēĸtēr. ¢¿nk¿ 2008 k¿resel krizinde, sistematik risklerin 

tespitinde g¿­l¿kler yaĸanmēĸ, finansal kērēlganlēklar kontrol edilememiĸ ve dēĸsal ĸoklarēn olumsuz 

etkileri giderilememiĸtir. Dolayēsēyla finansal istikrarēn finansal istikrarsēzlēĵa dºn¿ĸmesi, finansal 

kērēlganlēĵē tetiklemiĸtir (T¿rkiye Cumhuriyeti Merkez Bankasē, 2015: 1). Ekonomide her finansal 

sēkēntē kaynaĵēna bir politika ilkesi karĸēlēk gelmektedir. Bu dºng¿selliĵi ger­ekleĸtirebilmek i­in 

temel ilke, finansal sistemde toplam risk arttēk­a, iyi zamanlarda tamponlar oluĸturmak ve bºylece 

ortaya ­ēkan kºt¿ zamanlarda bu riskleri aĸaĵē ­ekilebilmektir. Makro-ihtiyati davranēĸ, finansal 

istikrarē destekleyen veya sistemik riski sēnērlayan herhangi bir politika ile etkili bir ĸekilde eĸ anlamlē 

olarak gºr¿lebilmektedir (Borio, 2010: 3).Bu ­alēĸmada elde edilen finansal istikrarēn finansal 

kērēlganlēĵē etkilediĵi bulgusu, finansal istikrarda meydana gelen olumsuz deĵiĸimlerin finansal 

kērēlganlēĵē artērmasē teorik hipotezi ile uyumluluk arz etmektedir. Ķlerleyen dºnemlerde yapēlacak 

­alēĸmalarda, finansal istikrar ve kērēlganlēk iliĸkisini inceleme baĵlamēnda, bankacēlēk sektºr 

gruplarēnēn ayrē ayrē incelemesinin yapēlmasēyla, farklē kērēlganlēk ve istikrar gºstergelerinin 

kullanēlmasēyla, finansal istikrarēn bir endeks yardēmēyla ºl­¿l¿p finansal kērēlganlēk ile iliĸkisinin 

ºl­¿lmesiyle elde edilecek bulgularēn para ve sermaye piyasalarē a­ēsēndan katkē saĵlayabileceĵi 

d¿ĸ¿n¿lmektedir.  
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Abstract  

This study was conducted to test the concept of cutting apples with an ultrasonic knife with a 

focus on the effect of cutting on the polyphenol oxidase (PPO) activity of the cut apples. Specifically, 

the effects of ultrasound amplitude on the PPO activity of two apple varieties (Red Delicious and 

Golden Delicious) right after cutting and during 2-week storage at refrigeration temperature were 

examined. Both apple types were cut without (Control) and with ultrasound at three amplitudes (30%, 

40%, and 50%) with an ultrasonic knife. Quality attributes, e.g. polyphenol oxidase (PPO) activities 

of the cut apples were compared. The apples cut with ultrasound exhibited lower PPO activity 

compared to the Control indicating less browning. The ultrasound-assisted cutting (UAC) showed 

promise for cutting of foods with improved quality and thus will benefit consumers and the food 

industry.  

 

Keywords: Ultrasonic cutting, Apple, Red delicious, Golden delicious, Polyphenol oxidase.  

 

1. Introduction 

The fresh-cut fruit and vegetable market has grown rapidly in recent years due to consumersô 

demand for fresh, convenient and nutritious foods (Luo et al., 2011). Currently, ready-to-eat sliced 

apples have been distributed to fast-food and grocery chains and also approved for school lunch 

programs in the U.S. However, the production of fresh-cut fruits and vegetables are facing two 

challenges, e.g., preservation of cut fruit quality during storage and microbial safety. A major quality 

problem of minimally processes apples is enzymatic browning (Kim et al., 1993). Cells of apples and 

other products such as pears, bananas, peaches, potatoes contain an enzyme called polyphenol oxidase 

(PPO) or tyrosinase. When the enzyme is in contact with oxygen, it causes biochemical conversion of 

plant phenolic compounds to brown pigments known as melanins. The browning can be seen when 

the fruit is cut or bruised because these actions damage the cells, allowing oxygen in the air to react 

with the enzyme and other chemicals. This reaction occurs at warm temperatures when the pH of the 

plant tissues is between 5.0 and 7.0. Enzymatic browning also speeds up by the presence of irons 

from, for instance, a rusted knife or copper bowl. Portela and Cantwell (2001) showed that cutting 

melon pieces with a blunt blade resulted in increased ethanol concentrations and off-odors compared 

to the melon pieces cut with a sharp blade. In a similar way, carrots cut with sharp cutting blades 

showed reduced softening and microbial growth (Bolin and Huxsoll, 1991; Barry-Ryan and OôBeirne, 

1998). The browning reaction can be slowed down or prevented by inactivating the enzyme with heat, 

reducing the pH on the surface of the fruit (by adding lemon juice or another acids), reducing the 

amount of available oxygen (by putting cut fruit under water or vacuum packing it), or by adding 

certain preservative chemicals (such as sulfur dioxide). Several studies have reported strategies to 

prevent enzymatic browning. Annese et al. (1997) used different modified atmosphere (N2/CO2) 

packaging methods at 0 ÁC to control browning in sliced apple slices. However, the method was found 

not effective, as the high phenolic contents in fresh-cut apples and pears seemed to have diminished 

the effect of high CO2 packaging. Gorny (1997) reported that the reduction of O2 levels to near 0% 

was necessary to prevent polyphenol oxidase (PPO) browning of many fresh-cut fruits. Sapers et al. 

(1990) used reducing agents such as ascorbic acid or sodium erythorbate (isoascorbate) to prevent the 

browning of apple slices. 

The purpose of this pilot project was to test the concept of ultrasound-assisted cutting (UAC) 
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of apples with a focus on the polyphenol oxidase (PPO) activity of cut apples. Specifically, the effects 

of ultrasound amplitude on the PPO activity of two apple varieties right after cutting and during 2-

week storage at refrigeration temperature were examined. Polyphenol oxidase (PPO) activities, the 

enzyme responsible for post-harvest browning, of Red Delicious and Golden Delicious apples cut 

with and without ultrasound were compared.  

 

2. Methodology 

The ultrasonic food cutting system included the following components:  

- a power supply,  

- a convertor,  

- a booster, and  

- a cutting horn (or knife).  

 

The generator (750 W, 20 kHz, VC-750, Sonics & Materials, Inc., Newtown, CT, USA) 

converted 50/60 Hz alternate current from the power supply to 20 kHz alternate current, which was 

then converted into mechanical vibration at 20 kHz with PZT (piezoelectric) ceramic discs in the 

converter.   

Red Delicious and Golden Delicious apples were chosen for this study because of their popularity 

and rapid browning after cutting. The Red Delicious apples are especially susceptible to browning. 

The apples were purchased from a local market in Springfield, IL. The average weight and diameter 

were 12.0 0.34 kg and 89.4 mm for the Red Delicious and 10.5 0.3 kg and 86.4 mm for the Golden 

Delicious, respectively. All apples were cut with the same titanium-alloy cutting knife without 

(Control) and with ultrasound at three amplitudes (30%, 40%, 50%) by avoiding the core with the 

ultrasonic knife. The specimens were placed on a wooden chopping board (Fig. 1). All cutting 

experiments were performed at room temperature. After being cut with and without ultrasound, the 

apple samples were placed into polyethylene bags and kept under refrigeration conditions (0-4
o
C) for 

two weeks to examine the quality changes caused by different treatments. Analyses were performed at 

the 0 (right after cutting), seventh and fourteenth days. 

The method proposed by Montgomery and Sgarbieri (1975) was followed to determine 

polyphenol oxidase (PPO) activity in the apple samples using an Inýnite M200 microplate 

spectrophotometer (Tecan). Thirty grams of tissue (from surfaces of 3 apple sample pieces - each slice 

was about 1 cm thick) were homogenized using an Osterizer 12 speed blender (450 W) in 0.2 g 

polyvinylpolypirrolidone (PVPP) and 70 mL of 0.5 M phosphate buffer (pH 6.8) for 50 seconds. The 

homogenate was filtered through filter paper (Whatman No. 41) under vacuum to remove cellular 

debris. The clear supernatant after centrifugation at 1,200 g (Sorvall Instruments Model RC5C 

centrifuge, SM10 rotor) for 15 min at 15-20 
o
C was collected as enzyme extracts.  

Two milliliters of phosphate buffer (0.05 M) stored in a refrigerator at 4 
0
C and 0.5 mL enzyme 

extract were added to a glass tube. Before the reading, 0.5 mL catechol (0.02 M) prepared fresh daily 

was added to the mixture.  The mixture was poured into cuvettes and inserted in a plate reader 

(TECAN-infinite M200). The increase in absorbance was read over 3 min in every 15 s at 420 nm. 

The PPO activity analysis was done at the 0, seventh and fourteenth days.  

The absorbance (420 nm) of the assay solution was plotted against the reaction time (180 s) to 

demonstrate the enzyme kinetics. Slope of the absorbance vs. time curve was calculated, and the 

result was reported as a ñU/g FWò. Since one unit of enzyme activity is defined as the amount of 

enzyme causing a change in absorbance of 0.001 per minute (Cemeroglu, 2007), the data was divided 

by 0.001 and PPO activity was reported as ñU/mLò according to formula proposed by Cemeroglu 

(2007). 

 

 (1) 

 

where E is the slope of the absorbance vs. time curve, 0.001 is a constant value (using for converting 

abs/min to unit), He is the volume of the enzyme extract in the reaction mixture (mL), Hrk is the total 

volume of the reaction mixture (mL), and Sf is a dilution factor. 
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Three replications for each treatment were used for all measurements, unless otherwise stated. 

The results were analyzed by analysis of variance using the General Linear Models (PROC GLM) 

procedure in SAS (version 9.3, SAS Institute, Inc., Cary, NC, USA). Differences among the mean 

values were obtained by Fisher's least significant difference (LSD) test at alpha = 0.05.  

 

3. Results 

The PPO activities of the apples treated with and w/o ultrasound are listed in Table 1.  The 

PPO activities of the Red Delicious were in the range of 360 to 792 U/mL on day 0, and that for the 

Golden Delicious 288 to 684 U/mL. The PPO activities of the 2 apples types significantly increased 

during storage, reaching of 504 to 864 U/mL for the Red Delicious and 432 to 756 U/mL for the 

Golden Delicious on day 14. The UAC significantly deceased the PPO activities in both apples at all 

three amplitudes. Noticeably, the Red Delicious samples had a higher PPO activity compared to 

Golden Delicious. Sensory evaluation scores given by the panelists supported the findings on PPO 

activities in 2 apple types. The panelists gave higher color scores to apples cut with ultrasound. In 

addition, they gave higher color scores to the Golden Delicious than the Red Delicious.  

Fresh-cut process creates wounding on fruits, and thus increases metabolic activities which 

may cause browning, softening, decay, and off-flavor development (Watada et al., 1990;  Bolin et al., 

1977). There are several factors affecting the wounding of fruits. For example, the number of cuts, the 

severity of the cutting treatments, and the sharpness of cutting blades all influence the extent of 

wounding. Portela and Cantwell (2001) showed that cutting melon pieces with a blunt blade resulted 

in increased ethanol concentrations and off-odors compared to those cut with a sharp blade. In a 

similar way, cutting with sharp blades showed reduced softening and microbial growth in fresh-cut 

carrots (Bolin and Huxsoll, 1991; Barry-Ryan and OôBeirne, 1998). The unit operations such as 

peeling and slicing result in destruction of surface cells (Yildiz et al., 2016) and removal of natural 

barriers such as skins in the case of fruits which causes water loss and deterioration (Agar et al., 

1999). It also leads to an increase in respiration rate and ethylene production (Saltveit, 1997; Salteveit 

et al., 2005). Furthermore, reaction between phenols and PPO causes browning discoloration 

(Martinez and Whitaker, 1995; Heaton and Marangoni,1996). 

Cutting apples with ultrasound produced less damage on the cut surfaces. Thus, samples cut with 

ultrasound were less susceptible to browning development since they had less open/damaged surfaces 

that exposed to air/oxygen. The differences in color readings and PPO activity measurements among 

the samples cut with and without ultrasound is also evidenced by the sensory test. The sensory (color) 

scores showed that people were favor of the color of apples cut with ultrasound. 

 

Table 1. Polyphenol oxidase (PPO) activity changes for red delicious and golden delicious apples 

treated with ultrasound and w/o ultrasound during a two-week period 

 

Sample                            Treatment                   Amplitude           PPO activity (U/mL) 

      1
st
 day           7

th
 day           14

th
 day    

Red Delicious       cut w/o ultrasound          0%                        792
a(z)

                  828
a(y)

        864
a(x) 

        cut with ultrasound              30%          468
b(z)

         504
b(y)

 612
b(x) 

        cut with ultrasound              40%                       450
bc(z) 

               480
b(y) 

  540
c(x)

          

        cut with ultrasound               50%          360
c(z)

        432
c(y)

            504
d(x)

   

Golden Delicious       cut w/o ultrasound           0%                        684
a(z)

    720
a(y) 

                 756
a(x)

 

        cut with ultrasound         30%                        396
b(z)

    408
b(y)

                 504
b(x) 

        cut with ultrasound         40%                        360
b(z)

           385
bc(y)

   468
c(x) 

        cut with ultrasound         50%            288
c(z)

    360
c(y)

                 432
d(x) 
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a-d
 Treatment means within treatments (columns) with the same letter in each sample are not significantly 

different (p<0.05). 
x-z

 Treatment means within time (rows) with the same letter in each sample are not significantly different 

(p<0.05). 

 

The quality of apple samples cut with and without ultrasound was evaluated for a period of 

two weeks. A significant difference in polyphenol oxidase (PPO) activity was found between  samples 

cut with and without ultrasound. Overall, the apples cut with ultrasound had a better quality during 

storage compared to the control, as evidenced by PPO activity measurement. 
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Abstract  

This study was conducted to investigate the effects of ultrasound-assisted cutting (UAC) on peroxide 

values of selected cheese products (cheddar, mozzarella, and Swiss). All cheese samples were cut 

without (control) and with ultrasound at three amplitudes (30%, 40%, and 50%) with an ultrasonic 

knife. With the set up used in this study, all cheeses cut with UAC exhibited lower peroxide values 

compared to the control indicating less lipid degradation. A better quality was observed when the 

ultrasound amplitude was increased from 30% to 50%. The ultrasound-assisted cutting showed 

promise for cutting of foods with improved quality and thus will benefit consumers and the food 

industry. 

 
Keywords: Ultrasonic cutting, Cheese, Cheddar, Mozzarella, Swiss, Peroxide values 

1. Introduction 

Ultrasonic cutting has become increasingly popular in the food processing industry in recent 

years as the technology produces cuts of high quality and accuracy (Lucas et al., 2006). Poor cutting 

results in crushed, crumbled or torn products with significant waste. With conventional cutting 

methods, the multilayered or textured products are smeared and separated. In addition, portions are 

misshapen, distorted, overweight or underweight (Mason, 1998). On the other hand, ultrasound-

assisted cutting of food has several advantages such as having excellent cut face, reduced smearing, 

low product lost, less deformation, less tendency to shatter for brittle products, and being able to 

handle sticky or brittle foods (Rawson, 1998). The quality of food cut by ultrasound is affected by the 

food type and conditions such as frozen and thawed (Brown et al., 2005). Ultrasound-assisted cutting 

finds applications in the cutting of fragile and heterogeneous products (cakes, pastry and bakery 

products), and fatty (cheeses) or sticky products (Arnold et al., 2009). This cutting method has been 

used for cutting of cheese, candy bars, bakery, confectionary products, and other convenience foods 

(Schneider et al., 2011). 

In the study to cut high fat products with ultrasound, the quality changes in 3 selected cheeses 

products, i.e., cheddar, mozzarella, and Swiss cheeses cut with and without ultrasound was examined 

during a 3-week period under refrigeration conditions. Lipid oxidation of cheeses were analyzed. 

 

2. Methodology 

The ultrasonic food cutting system included the following components:  

- a power supply,  

- a convertor,  

- a booster, and  

- a cutting horn (or knife).  

A simplified drawing of the cutting system without showing the power supply, generator and 

convertor is given in Figure 1.   
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Figure 1. Ultrasonic knife used for experimental design (Yildiz et al., 2016) 

 

Cheddar, mozzarella, and Swiss cheeses were chosen for this study because of they are 

among the most popular cheese products and all sold in cut forms. Cheddar, mozzarella and Swiss 

cheeses produced from the same company (Kraft Foods Inc.) were purchased from a local market in 

Springfield, IL. Ultrasonic knife was provided by Sonics & Materials, Inc. (Fig. 1). All cheeses were 

cut without (control) and with ultrasound at three amplitudes (30%, 40%, and 50%) with the 

ultrasonic knife.  

After being cut with and without ultrasound Cheddar, mozzarella, and Swiss cheeses were 

kept under refrigeration conditions (0-4 
0
C) in wax paper for three weeks, and analyses were done 

right after cutting and once per week during 3 weeks. 

Cheese samples were extracted with a Soxtec HT 1043 automated soxhlet extraction unit following 

the method described by Soxhlet in 1879 and Priego-Capote et al. (2004) with modifications. In brief, 

the cheese samples (10 g, with 2 replications) were dried, ground into small particles using Osterizer 

12 speed blender (450 W), and placed in a Whatman cellulose extraction thimble and covered with a 

cotton plug. Extraction cups were filled with 50 milliliters of hexane. A Thermo Neslab RTE 7 water 

bath set at 15ÁC was connected to the extraction unit. The extraction thimbles were immersed in the 

boiling solvent for four hours, then raised above the extraction cup, and rinsed for another four hours. 

The condenser valves were then closed and the fan was turned on for approximately twenty minutes 

for evaporation. After that, the mixture of lipids and hexane was put into a Precision 14 EG oven 

(Precision Scientific Inc., Chicago, IL) at 105 0F and dried for 4 hours to remove all hexane from the 

mixture. After removal of residual solvent, the extracted lipid was exposed to a peroxide value test in 

order to determine lipid oxidation level of the cheeses. Lipid oxidation was assessed using peroxide 

value (PV) followed the AOCS (1998; Cd 8-53) method. Five grams of extracted samples from the 

cheeses cut with and without ultrasound were weighed into a 250 mL Erlenmeyer flask with addition 

of 30 ml acetic acid - chloroform (3:2) solution. The flask was swirled until the samples were 

dissolved and added 0.5 ml saturated potassium iodide (KI) solution. Waited for one minute and then 

added 30 ml distilled water. The solution was titrated with 0.01 N sodium thiosulfate (Na2S2O3) with 
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constant and vigorous shaking. The liberated iodine (I2) was then titrated until the color changed to 

light yellow. Added 0.5 ml of 1% soluble starch indicator which gave the solution a blue color. 

Shaking the flask vigorously near the endpoint which was a faint blue color in order to release all of 

the iodine from the chloroform (CHCl3) layer. Then, the sodium thiosulfate (Na2S2O3) drop-wise until 

the blue color just disappeared was added. The PV was calculated and reported as milliequivalents of 

oxygen per kilogram of sample (meq/kg). 

Three replications for each treatment were used for all measurements, unless otherwise stated. The 

results were analyzed statistically by analysis of variance using the General Linear Models (PROC 

GLM) procedure in SAS (version 9.3, SAS Institute, Inc., Cary, North Carolina, USA). Differences 

among the mean values were obtained by Fisher's least significant difference (LSD) test at 

alpha=0.05. 

 

3. Results 

The peroxide values (PV) of cheddar, Swiss and mozzarella cheeses as affected by treatment 

and storage time are tabulated in Table 1. On day 0, no lipid peroxidation was observed. Starting from 

day 7, lipid peroxidation was detected. The peroxide values of the cheddar cheese were in the range of 

3 to 4.5 meq/kg, and they were from 3 to 5 meq/kg for the Swiss cheese, and 2 to 3.5 meq/kg for the 

mozzarella cheese, respectively. The peroxide values for all three cheeses kept increasing on day 14 

and reached the highest values on day 21. The ultrasonic cutting helped to reduce lipid peroxidation, 

as shown by lower peroxide values in the ultrasound cut cheeses, especially in the samples cut with 

50% amplitude ultrasound. Even though for the fourteenth and twenty-first days there was no 

significant differences between samples cut with and w/o ultrasound, a decrease in PV was observed 

for the samples cut with ultrasound for all types of cheeses. 

The oxidation in the Swiss cheese was more pronounced as shown by higher PV values 

during storage. The PV values in the cheddar were moderate while those in the mozzarella were the 

lowest. Cheddar whey is more prone to lipid oxidation than mozzarella whey, resulting in a higher 

concentration of rancid flavors such as sour aromatic and cardboard notes. Researchers believe that 

the mesophilic starter cultures used in Cheddar manufacturing initiate the oxidation process and 

produce more rancid off-flavors compared with thermophilic starter cultures used in mozzarella 

manufacturing (Campbell et al., 2011a,b). It might be the reason why the PV values in cheddar cheese 

were higher compared to the mozzarella cheese.  

The amount of peroxides of lipids indicates the degree of primary oxidation and therefore its 

likeliness of becoming rancid. A lower number of peroxides indicate a good quality of oil and a good 

preservation status. A suggested limit of peroxide value for quality and acceptability of oils for human 

consumption is 8 meq/kg (Boran et al. 2006). The data reported in this work demonstrated that 

cheeses cut with ultrasound were less susceptible to lipid peroxidation. This may be due to the fact 

that the cut samples had less open/damaged surfaces and thus less exposure to air/oxygen compared to 

those cut with a conventional cutting method.  
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Table 1. Peroxide values for cheddar, Swiss and mozzarella cheeses treated with ultrasound and w/o 

ultrasound during a three-week period 

 

a-b Treatment means within treatments (columns) with the same letter in each sample are not significantly 

different (p<0.05).  

x-z Treatment means within time (rows) with the same letter in each sample are not significantly different 

(p<0.05).  

Nd: Not detected 

 

The ultrasonic cutting helped to reduce lipid peroxidation, as shown by lower peroxide values 

in the ultrasound cut cheeses, especially in the samples cut with 50% amplitude ultrasound. Even 

though for the fourteenth and twenty-first days there was no significant differences between samples 

cut with and w/o ultrasound, a decrease in PV was observed for the samples cut with ultrasound for all 

types of cheeses. 
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Abstract: Digital orthophoto maps are numerical products that combine the accuracy of 

maps and readability of aerial photographs. Digital orthophotos offer more flexible, cost-

effective, and higher-quality outputs than classical methods. Today, the need for up-to-

date maps is increasing in almost every field, and as an alternative to classical methods, 

orthophoto maps meeting the criteria of accuracy and precision of a standardized map 

are mostly preferred in a wide range of applications. However, the geometrical accuracy 

of orthophoto maps used in geomatics applications is of even greater importance. This 

study compared the orthophoto mosaics obtained from digital aerial photographs at a 

ground sample distance of 7, 15 and 25 cm in 2011 in the campus area of Aksaray 

University, Turkey in terms of their positional accuracy. For this purpose, the absolute 
block accuracy and horizontal positional errors of orthophoto mosaics obtained were 

calculated and compared. It was found that digital orthophoto mosaics produced at three 

different ground sample distances did not give us very different results compared to the 

results of studies conducted with conventional techniques. It was also concluded that the 

positional accuracy of orthophoto mosaics for all three ground sample distances was 

suitable for use as reference in all application areas, except for those requiring very high 

accuracy. 
 

Keywords: accuracy, digital air photographs, ground sample distance, orthophoto maps 

 

 

 

1. INTRODUCTION  

Photogrammetry is a map production technique or science applied by measurements made from 

terrestrial images with terrestrial cameras or more commonly used images taken with airborne 

cameras. The basic data produced by photogrammetric methods are topographic vector maps, 

orthophoto maps, digital terrain models, and digital elevation model data, which have varying scales. 

Aerial photographs and satellite images are the most used sources for the production and revision of 

this type of data and current maps (¥zbalmumcu, 2007). With the development of technology, digital 

photogrammetry has been widely adopted in almost all areas of mapping. Especially digital 

orthophotos, which are photogrammetric products, are being intensively utilized by the private sector 

due to their easy interpretability (Rabiu and Waziri, 2014). 

Aerial photographs taken with conventional analogue or digital aerial cameras and satellite images 

taken with the existing scanners of satellites and sensor systems acquire real-time information about 

the current state of the land during this process. However, aerial photographs and satellite images do 

not have a fixed scale due to various errors that occur when they are being taken, and therefore it is 

not possible to obtain metric information from the raw image data, such as length, angle, coordinates, 

and field values, which would allow them to be used as maps (¥zbalmumcu, 2007). 

Orthophoto is a product from which distortions caused by tilting of camera and ground relief have 

been removed, and it is a topographical image like a map on which data including coordinates and 
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length can be read. Orthophotos are common products of photogrammetric applications, and they are 

useful for both expert operators and beginners because they combine geometry and photorealism to 

provide metric visualization of an area (Barazzetti at all, 2014). An orthophoto map provides 

information on map edges, grids, contours, and names of places, and an image on a single base 

formed by combining multiple orthophotos are called orthophoto mosaics. 

Orthophoto maps are type of map preferred by users who have difficulty in interpreting and 

understanding cartographic maps because of their visual communication and ease of use (Akdeniz, 

2004). Orthophoto maps can be displayed on the screen easily, and being numerical and having 

coordinates, they can easily be combined with digital maps to provide richer information. They are 

also highly preferred due to their relative cost-effectiveness, ease-of-use, and more up-to-date 

production than vector maps. In addition to improving performance by reducing costs, orthophoto 

maps offer a wide range of possibilities, especially in the updating of digital maps, automatic 

mapping, and creation of new databases (Tufan, 2011). 

Nowadays, the need for up-to-date maps is increasing in every field and orthophoto maps satisfying 

the accuracy and precision criteria of a standard map are utilized in many applications as an 

alternative to classical methods. The geometrical accuracy of orthophoto maps used in geomatics 

applications is of even greater importance (Yēlmaz at all, 2013). As the first operational products of 

modern techniques in digital photogrammetry, digital orthophotos generated in a fully automatic 

process offer the following advantages:  

Å High accuracy, stability, and information density  

Å Short production, low cost, high efficiency 

Å Flexibility in production and derived products 

Å Computer-supported extraction of information with the capability of a high degree of automation 

Å Simple radiometric manipulation (image quality, mosaicing, color editing, dynamic range 

adjustment, etc.) 

Å Integration of vector data and additional information (frame, geographical names, numbers, etc.) 

(Kersten and Sullivan, 1996). 

In this study, orthophoto mosaic images of a fixed scale like a map, from which the values of length, 

angle and area of the land can be directly measured, were obtained at different ground sample 

distances by removing the geometric errors from digital aerial photographs to compare the accuracy 

of the different mosaic images generated. 

Orthophoto mosaic images were created using Erdas LPS software, and the absolute block accuracy 

and the location errors of the produced maps were determined and compared. 

 

1.1 Digital Orthophoto Generation 

The inputs of digital orthophoto production are aerial photographs or satellite images of the study area 

in which the orthophoto map is to be produced, the calibrating information of the camera used, 

interior and exterior orientation parameters belonging to each photo, and the digital elevation model 

belonging to the study area (Yastēklē, 2009). Digital orthophoto production is based on the 

transformation of image coordinates in the camera coordinate system into those in the location 

coordinate system. In digital orthophoto production, the image matrix in the XY plane of the ground 

control system is defined and the centers of these elements are converted into the camera coordinate 

system. For this transformation, the Z coordinates of the points on the XY grid are needed. This data 

is obtained from the digital elevation model (ķahin, 2013). 

The orthophoto process transforms a vertical aerial photograph into the equivalent of traditional maps 

(Rabiu and Waziri, 2014) using the steps explained below: 

First, geodetic studies are performed in the field before airborne image acquisition to parallel the 

image coordinates to terrain coordinates. In this process, control points are marked on the ground, 

their coordinates are measured, and flight operations are carried out. The position of the camera is 

identified by GPS located in the air vehicle during the flight, and the Inertial Measurement Unit 

(IMU) system is used to determine the orientation.  

After image acquisition, block adjustment is performed (Tufan, 2011), followed by the creation of a 

digital terrain model which presents the distinct topographic features of the terrain surface 

numerically presented in an irregularly distributed way, as well as the true figure of the land 

concerning water separation and water collection lines (Tufan, 2011). 
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After the digital terrain model production process, orthorectification is performed. Aerial photographs 

are geometrically distorted due to many reasons, such as the topography of the land, the obliquity of 

the earth, and the position of the camera at the time of taking the image. The orthorectification process 

removes these errors from the raw image to produce an accurate orthophoto. For the automatic 

generation of digital orthophotos, geometrically related location and radiometrically related density 

value are determined for each pixel of the orthophoto (Figure 1). In the geometric rectification 

process, the related height value of the orthophoto pixel, which is obtained from collinearity 

equations, are interpolated from digital terrain model (DTM). For radiometric rectification, grey 

respective color values, interpolated from the neighboring pixels in the image, are assigned to each 

orthophoto pixel. The computation time for generating digital orthophotos depends on the computer 

performance and selected resolution; however, in general, it takes approximately one hour per photo 

(Kersten and Sullivan, 1996). After orthorectification, orthophoto mosaics are obtained by combining 

the orthophotos produced. 

 
Figure 1. Principle of Digital Orthophoto Generation (Kersten and Sullivan, 1996). 

 

1.2. Accuracy Criteria in Digital Orthophoto Maps 

 

Production standards for numerical photogrammetric and orthophoto maps are given in items 51-73 of 

the current Regulation on the Production of Large-Scale Maps and Map Information in Turkey. In the 

"Accuracy Standards for Digital Geospatial Data, March, 2014" issued by the American Society for 

Photogrammetry and Remote Sensing (ASPRS), the accuracy of position (x, y) and height (z) of 

digital orthophoto images is classified according to the method used and accuracy of the data obtained 

(Yēldēz, 2015; ASPRS, 2014). Engineering-based services with very high accuracy are grouped as 

Class I, high-accuracy map-making studies (large-scale map generation) as Class II, and lower 

accuracy map-making studies as Class III. Table 1 presents the horizontal accuracy standards and root 

mean square errors for digital orthophotos based on this classification (Yēldēz, 2015). 

 
Table 1. Horizontal Accuracy Standards For Digital Orthophotos (ASPRS, 2014). 

 

Horizontal 

Accuracy 

Data 

Production 

Class 

 

Photogrammetric 

Triangulation 

RMSE.(x),  

RMSE. (y) 

 

Orthophoto 

Image 

Accuracy 

Ground 

Control 

Points 

RMSE.(x), 

RMSE.(y), 

RMSE. (z) 

Class-I Pixel Ĭ 1.0 Pixel Ĭ 2.0 Pixel Ĭ 0.5 

Class -II  Pixel Ĭ 2.0 Pixel Ĭ 4.0 Pixel Ĭ 1.0 

Class -III  Pixel Ĭ 3.0 Pixel Ĭ 6.0 Pixel Ĭ 1.5 

é é é é 

Class -N Pixel Ĭ N Pixel Ĭ 2N Pixel Ĭ 
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0.5N 

 

According to the information in Table 1, in order to produce an orthophoto with an accuracy of 10 

cm, the point accuracy obtained at the end of photogrammetric triangulation must be 5 cm or less, and 

the geodetic accuracy of the ground control points provided for the photogrammetric triangulation 

must be 2.5 cm or less (Yēldēz, 2015). Similarly, in digital orthophoto production by ASPRS, 

correlations between positional (x, y) accuracies and map scales can be calculated as shown in Table 

2. 

 
Table 2. Relationship Between Positional (x, y) Accuracies and Map Scales in Digital Orthophoto Production. 

 

Horizontal 

Accuracy Data 

Production 

Class 

 

Photogrammetric 

Tria ngulation 

RMSE.(x),  

RMSE. (y) (cm) 

Ground Control Points 

RMSE.(x), RMSE.(y), 

RMSE.(z) (cm) 

Class-I 0.0125 Ĭ map scale 0.00625 Ĭ map scale 

Class-II  0.0250 Ĭ map scale 0.01250 Ĭ map scale 

Class-III  0.0375 Ĭ map scale 0.01875 Ĭ map scale 

é é é 

Class-N N Ĭ 0.0125 Ĭ map scale N Ĭ 0.00625 Ĭ map scale 

 

As shown in Table 2, for Class I map production, the root mean square errors of geodetic ground 

control points must be smaller than Ñ 6.25 cm for 1/1000 scale operations, and the root mean square 

errors obtained at the end of photogrammetric triangulation and balancing must be smaller than Ñ 12.5 

cm (Yēldēz, 2015). 

 

 

2. MATERIAL AND METHOD  

 

2.1 Material 

 

As mentioned in the previous section, for orthorectification, digital aerial photographs or satellite 

images of the study area, camera calibration information, interior and exterior orientation parameters 

belonging to each photo, and a sufficient number of ground control points and their coordinates are 

required. Figure 2 present the campus of Aksaray University, Turkey, in which the current study was 

undertaken. 

 

 
Figure 2. Study Area: The Campus of Aksaray University. 
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In the scope of the study, digital aerial photographs were taken in the study area at a ground sample 

distance of 7 cm, 15 cm and 25 cm in 2011 to generate and compare different orthophoto mosaic 

images. The number of digital photographs taken was 106 for 7 cm ground sample distance, 38 for 15 

cm and 40 for 25 cm. The interior and exterior orientation parameters were obtained from the 

calibration report of the "Intergraph DMC" digital aerial camera. In addition, there were 32 ground 

control points distributed across the region, and the coordinates and distribution of these points are 

shown in Figure 3. 

 
Figure 3. Distribution of Ground Control Points In The Study Area. 

 

2.2 Method 

 

The three different orthophoto mosaic images of the study area produced using "Erdas LPS" software 

based on different ground sample distance of 7 cm, 15 cm and 25 cm are presented in Figures 4 to 6, 

respectively.  
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Figure 4. The Orthophoto Mosaic Image For The 7 cm Ground Sample Distance. 

 

 

 

 
Figure 5. The Orthophoto Mosaic Image For The 15 cm Ground Sample Distance. 

 

 

 
Figure 6. The Orthophoto Mosaic Image For The 25 cm Ground Sample Distance. 

 

In order to test the absolute block accuracy, six of the 32 ground control points in the 

photogrammetric blocks were selected as check points to perform photogrammetric triangulation 

measurements. At the end of the photogrammetric block balancing of these points, the coordinates 

and the root mean square errors were calculated. 

Additionally, the coordinates of 30 detail points scattered over the study area were measured by GPS 

and the coordinates were recorded as shown in Figure 7. 
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Figure 7. Coordinates of 30 Detail Points Measured by GPS On The Ground. 

 

The general distribution of detail points over the study area is shown in Figure 8, separated into A, B, 

C and D regions. 

 

 
Figure 8. The General Distribution of The Detail Points In The Study Area. 

 

Detail points 1, 2, 3, 4 and 30 were in region A, detail points 5 to 12 were in region B, detail points 13 

to 26 were in region C, and detail points 27 to 29 were in region D. The coordinates of all detail points 

measured by GPS on the ground were determined to compare their positional accuracy with 

orthophoto mosaics. 
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3. RESULTS 

 

The absolute block accuracy values based on the coordinates of the check points measured in the 

models produced by 7 cm, 15 cm and 25 cm ground sample distance compared with those calculated 

by the geodetic method are given below: 

 

7 cm: ůx = 4.43 cm, ůy = 9.68 cm and ůz = 8.98 cm 

15 cm: ůx = 2.42 cm, ůy = 7.21 cm and ůz = 16.11 cm 

25 cm: ůx = 6.37 cm, ůy = 9.02 cm and ůz = 9.01 cm 

 

All the values found were within the accuracy ranges recommended by ASPRS. 

Another step in the study was the calculation of the positional errors (Mp) in each of the 30 detail 

points based on the comparison between the GPS coordinates and orthophoto mosaics obtained using 

different ground sample distances. 

The results revealed true errors in the direction of "Y" and "X", and the root mean square errors were 

calculated as follows:  

 

Vy = Yg ï Yk                            Vx = Xg ï Xk 

 

My = Ñ                  Mx = Ñ  

 

Mp = Ñ    

 

where; 

Yk, Xk: The coordinates determined by the classical method  

Yg, Xg: The coordinates determined by digital orthophotos, 

Mx = The root mean square error in the "x" direction, 

My = The root mean square error in the "y" direction, 

Mp = Position mean error  

n = the number of points (Mutluoĵlu and Ceylan, 2005). 

For the orthophoto mosaics created at a ground sample distance of 7 cm, 15 cm and 25 cm, the 

positional errors were found to be mp = 19.37 cm, 19.43 cm, and 19.61 cm, respectively. The results 

are summarized in Table 3. 

 
Table 3. The Results On Absolute Block Accuracy And Positional Errors. 

Ground  

Sample 

Distance 

7 cm 15 cm 25 cm 

Absolute 

Block 

Accuracy 

(cm) 

ůx = 4.43  

ůy = 9.68   

ůz = 8.98 

ůx = 2.42  

ůy = 7.21   

ůz = 16.11 

ůx = 6.37  

ůy = 9.02   

ůz = 9.01 

Positional 

Error (cm) 

Mp=19.37  Mp=19.43 Mp=19.61  

 

 

4. CONCLUSION 

 

In recent times, the need for contemporary mapping has increased along with the progress in 

technology, and in terms of speed and cost, the needs of and demands for orthophoto mapping are 

increasing rapidly. In orthophoto maps, aerial photographs with central projection are combined into 

an entire image in the form of a single base with a perpendicular projection like a map and the ability 
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to read values, such as coordinates, distance, angle and field with sufficient accuracy over this image 

is an important advantage. 

In this study, three different orthophoto mosaic images were generated based on the digital aerial 

photographs of the campus area of Aksaray University taken at a ground sample distance of 7 cm, 15 

cm and 25 cm to investigate their positional accuracy. The results were evaluated in terms of the 

recommended values in the guidelines issued by ASPRS. The results revealed that the absolute block 

accuracy values obtained from all orthophoto mosaic images met the accuracy criteria given by 

ASPRS.  

Furthermore, the type of work and expected accuracy were found to be different for each mosaic 

image, but their positional accuracy was suitable for all applications except those requiring very high 

accuracy (Class I), as well as for use as references maps.  Based on the results, we consider that the 

production and use of digital orthophotos will provide more advantages for users in terms of cost-

effectiveness and production speed in projects requiring Ñ 1 m to 20 cm positional accuracy.  
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¥zet: Baĵērsak ve beyin arasēndaki iletiĸim; sempatik ve parasempatik sinir sistemi, 

enterik sinir sistemi (ESS), vagus sinirinin afferent duyusal nºronlarē, imm¿n sistem gibi 

yollar ¿zerinden ger­ekleĸmektedir. ESS baĵērsaklarēn ge­irgenliĵini, hareketini, kan 

dolaĸēmēnē ve elektrolit sekresyonunu d¿zenlemekte ve gastrointestinal sistemin lokal 

kontrol¿n¿ saĵlamaktadēr. Otonom sinir sisteminden baĵēmsēz reflekslere sahip olduĵu 

i­in ikinci beyin olarak d¿ĸ¿n¿lmektedir. Bu aĸamadaki herhangi bir bozukluk, baĵērsak 
ve beynin iĸlevini etkilemektedir. Bu derleme, ­eĸitli nºrolojik hastalēklar ile 

mikrobiyotanēn iliĸkisini incelemek amacēyla yazēlmēĸtēr. Literat¿r taramasē, kapsadēĵē 

yēllar a­ēsēndan herhangi bir sēnērlama yapēlmaksēzēn, Google Scholar, PubMed ve 

ScienceDirect veri tabanlarēnda yapēlmēĸtēr. Yapēlan araĸtērmalar, baĵērsak 

mikrobiyotasēndaki dengesizlik ile Alzheimer, Parkinson, Multipl Skleroz, Amiyotropik 

Lateral Skleroz, Guillain-Barr® sendromu gibi nºrolojik hastalēklar arasēnda iliĸki 

olabileceĵini gºstermektedir.   
Anahtar Kelimeler: mikrobiyota, alzheimer, parkinson, multipl skleroz, amiyotropik 

lateral skleroz, guillain barr®  

 

Giriĸ 

Mikrobiyota ve beyin-baĵērsak ekseni 

Son yēllarda, nºrolojik hastalarēn geliĸiminde insan mikrobiyotasēnēn ºnemli bir bileĸen olduĵu ileri 

s¿r¿lmektedir (Tremlett ve ark., 2017). Yapēlan ­alēĸmalar, baĵērsak mikrobiyotasē ve merkezi sinir 

sistemi arasēnda karmaĸēk bir etkileĸimin olduĵunu gºstermektedir (Tremlett ve ark., 2017; Larroya-

Garcia ve ark., 2018). Baĵērsak ve beyin arasēndaki iletiĸim; sempatik ve parasempatik sinir sistemi, 

enterik sinir sistemi (ESS), vagus sinirinin afferent duyusal nºronlarē, imm¿n sistem gibi yollar 

¿zerinden ger­ekleĸmektedir (Zhu ve ark., 2017). ESS baĵērsaklarēn ge­irgenliĵini, hareketini, kan 

dolaĸēmēnē ve elektrolit sekresyonunu d¿zenlemekte ve gastrointestinal sistemin lokal kontrol¿n¿ 

saĵlamaktadēr (Gulbransen ve Sharkey, 2012). Otonom sinir sisteminden baĵēmsēz reflekslere sahip 

olduĵu i­in ikinci beyin olarak d¿ĸ¿n¿lmektedir (Ueseka ve ark., 2016). Bu aĸamadaki herhangi bir 

bozukluk, baĵērsak ve beynin iĸlevini etkilemektedir. Bu derleme, ­eĸitli nºrolojik hastalēklar ile 

mikrobiyotanēn iliĸkisini incelemek amacēyla yazēlmēĸtēr.  

Yºntem 

Literat¿r taramasē, kapsadēĵē yēllar a­ēsēndan herhangi bir sēnērlama yapēlmaksēzēn, Google Scholar, 

PubMed ve ScienceDirect veri tabanlarēnda yapēlmēĸtēr. Tarama iki adēmda ger­ekleĸtirilmiĸtir. 

Birinci adēmda ñmikrobiyotaò (microbiota), ñnºrolojik hastalēklarò (neurological diseases), 

ñnºrodejenerasyonò (neurodegeneration), ñnºrodejeneratif hastalēkò (neurogenerative disorder) 

anahtar sºzc¿kleri kullanēlmēĸtēr. Ķkinci adēmda nºrolojik hastalēklarda mikrobiyotanēn rol¿ 

ñAlzheimer hastalēĵēò (Alzheimerôs disease), ñParkinson hastalēĵēò (Parkinson disease), ñMultipl 

Sklerozò (Multiple Sclerosis), ñAmiyotropik Lateral Sklerozò (Amyotrophic Lateral Sclerosis), 

ñGuillian-Barr® Sendromuò (Guillain-Barr® Syndrome) anahtar kelimeleri ile geliĸmiĸ arama 
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yapēlarak ayrē ayrē deĵerlendirilmiĸtir. Ayrēca, makalelerin kaynaklarē da diĵer ilgili makalelerin dahil 

edilmesi i­in gºzden ge­irilmiĸtir.  

Alzheimer Hastalēĵē ve Mikrobiyota 

Alzheimer hastalēĵēnēn baĸlangēcē ve geliĸimi ile baĵērsak mikrobiyotasēndaki deĵiĸikliklerin iliĸkili 

olduĵu ºne s¿r¿lmektedir (Mancuso ve Santangelo, 2018). Yapēlan ­alēĸmalar bakteriyel disbiyozisin, 

baĵērsak ve kan-beyin bariyeri ge­irgenliĵinde artmaya neden olduĵu, bu durumun da Alzheimer 

hastalēĵē patogenezini etkileyebileceĵini gºstermektedir (Larroya-Garcia ve ark., 2018; Agiha ve 

ark.,2018). Lipit ve ĸekerin bir kombinasyonu olan lipopolisakkarit (LPS) substantia nigraôda 

deĵiĸikliĵe neden olabilen, baĵērsak kaynaklē proenflamatuvar bir bakteriyel endotoksindir (Hu ve 

ark., 2016). LPS normal koĸullarda baĵērsak epitel h¿creleri arasēndaki sēkē baĵlantēlardan dolayē kan 

dolaĸēmēna katēlmamaktadēr (Alagºz, 2017). Ancak bu yapē bozulduĵunda ve ge­irgenlik arttēĵēnda, 

kan dolaĸēmēna girip enflamatuar yanētē tetikleyebilmektedir (Hu ve ark., 2016). Araĸtērmalarda, 

Alzheimer hastalarēnēn plazma LPS konsantrasyonunun saĵlēklē bireylerinkinden ¿­ kat fazla olduĵu 

tespit edilmiĸtir (Zhang ve ark., 2009). Bu nedenle artmēĸ plazma LPS konsantrasyonu yalnēzca 

inflamasyonu deĵil aynē zamanda baĵērsak ge­irgenliĵindeki bozulmaya da iĸaret etmektedir (Hu ve 

ark., 2016). Bu da baĵērsak mikrobiyotasēnēn Alzheimer hastalēĵēnēn patofizyolojik s¿recinde etkili 

olabileceĵini gºstermektedir (Alagºz, 2017). Bunun yanē sēra, y¿ksek yaĵlē diyet baĵērsak 

mikrobiyotasēnda deĵiĸikliĵe neden olarak baĵērsak ge­irgenliĵi ve LPS emiliminin artmasēna neden 

olarak, endotoksemide artma ve buna baĵlē olarak sistemik enflamasyon ve patogenezinde 

deĵiĸiklikler olabilmektedir (Cani ve ark., 2008). 

Parkinson Hastalēĵē ve Mikrobiyota  

Parkinson Hastalēĵēnēn baĸlamasēnda h¿cresel ve molek¿ler ºzelliklerin bulunmasēnēn yanē sēra; 

baĵērsak patolojilerinden kaynaklanabileceĵi, baĵērsak mikrobiyotasē disbiyozisinin bu hastalēĵēn 

baĸlamasē ve ilerlemesinde ºnemli bir rol oynadēĵē ileri s¿r¿lmektedir (Spielman ve ark., 2018; Sarkar 

ve Banerjee, 2019). Parkinson hastalēĵē ile iliĸkili tremor, y¿r¿mede g¿­l¿k, akinezi gibi semptomlar; 

mikrobiyota ve beyin-baĵērsak ekseninin iĸlevsizliĵi ile iliĸkilendirilmektedir (Felice ve ark., 2016). 

Yapēlan araĸtērmalar, baĵērsak mikrobiyotasēndaki dengesizliĵin Parkinson hastalēĵēnēn 

ĸiddetlenmesinde etkili olduĵunu gºstermektedir.  

Helicobacter Pylori, Parkinson hastalēĵēnēn mikrobiyal birlikteliĵi i­in en kapsamlē olarak incelenen 

bakteridir (Parashar ve Udayabanu, 2017). Araĸtērmalar, Parkinson hastalarēnda Helicobacter Pylori 

enfeksiyonu prevelansēnēn genel pop¿lasyona oranla ­ok daha y¿ksek olduĵunu gºstermektedir 

(Dobbs ve ark., 2010). Helicobacter Pyloriônin, Parkinson hastalēĵē yºnetiminde primer ila­ olan 

levodopanēn emilimini engelleyerek motor bozukluklara neden olduĵu belirtilmektedir (¢amcē ve 

Oĵuz, 2016). Parkinson hastalarē ile yapēlan ­ift kºrl¿ bir randomize kontroll¿ ­alēĸmada, H. Pylori 

enfeksiyonunun ortadan kaldērēlmasēyla birlikte hastalēk semptomlarēnēn ºnemli ºl­¿de iyileĸtiĵi 

belirtilmektedir (Dobbs ve ark., 2010).  

Multipl Skleroz ve Mikrobiyota  

Multipl Skleroz (MS) hastalēĵēnēn baĸlangēcēnda baĵērsak mikrobiyotasēnēn etkisini inceleyen 

­alēĸmalar hen¿z erken bir aĸamada olmasēna raĵmen (Bhargava ve Mowry, 2014), MSôin baĵērsak 

disbiyozisi, artan baĵērsak ge­irgenliĵi, mikrobiyal translokasyon, ve lokal inflamasyonla iliĸkili 

olabileceĵi d¿ĸ¿n¿lmektedir (Kirby ve Ochoa-Reparaz, 2018). Baĵērsak mikrobiyotasēndaki 

deĵiĸikliklerin MS hastalēĵēnēn bir nedeni veya sonucu olup olmadēĵēnē kesin olarak belirtmek zordur; 

­¿nk¿ MS hastalarē hastalēĵēn baĸlangēcēndan aylar ya da yēllar ºnce imm¿nolojik ve mikrobik 

deĵiĸiklikler ge­irmektedirler (Shahi ve ark., 2017). MS hastalarē ile saĵlēklē bireylerin karĸēlaĸtērēldēĵē 

­alēĸmalarda, MS hastalarēnēn baĵērsak mikrobiyotasēnda bozulma olduĵu belirtilmektedir (Shahi ve 

ark., 2017). Jangi ve ark. (2016) tarafēndan MSôteki mikrobiyom deĵiĸikliklerinin incelendiĵi bir 

­alēĸmada, MS hastalarēnda Methanobrevibacter ve Akkermansia oranēnda artēĸ ve Butirikimonlarda 
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d¿ĸ¿ĸ, ayrēca dolaĸēmdaki T h¿crelerinde ve monositlerde dendritik h¿cre olgunlaĸmasēnda, interferon 

sinyalleĸmesinde ve nf-kb sinyal yollarēnda yer alan genlerin ekspresyonunda deĵiĸiklikler 

gºzlenmiĸtir. Hastalēĵa yºnelik tedavi gºren hastalarda ise, tedavi edilmemiĸ hastalara kēyasla 

Prevotella ve Sutterella oranēnda artma ve Sarcina oranēnda azalma olduĵu belirtilmektedir. Bunun 

yanē sēra, Epstein-Barr vir¿s¿ ve Human Herpes 6 vir¿s¿ gibi viral enfeksiyonlarēn da MS i­in 

tetikleyici olduĵu ileri s¿r¿lmektedir. Baĵērsak mikrobiyotasē vir¿s enfeksiyonuna karĸē imm¿n 

tepkileri etkileyebilmektedir (Mestre ve ark., 2018).  

Amiyotropik Lateral Skleroz ve Mikrobiyota  

Amiyotropik Lateral Skleroz (ALS) b¿y¿k ºl­¿de nºrodejenerasyon ve kas zayēflēĵē ile iliĸkili 

olmasēna raĵmen; araĸtērmalar, bu hastalēĵēn mide boĸalmasēnda gecikme, kolon ge­iĸ s¿resinde 

azalma gibi gastrointestinal sistemle de iliĸkili olduĵunu gºstermektedir. ALSôye yºnelik ­alēĸmalar 

1990ôlē yēllardan beri artmakta olup, hastalarda saĵ kalēm durumunun klinik prezentasyon (fenotip), 

hastalēĵēn ilerleme hēzē, solunum yetmezliĵi geliĸme durumu ve hastanēn beslenme durumuna baĵlē 

olduĵu belirtilmektedir. Baĵērsak bariyerindeki fonksiyon bozukluĵu, baĵērsak l¿menindeki 

toksinlerin kana ge­iĸini ve doĵuĸtan olan baĵēĸēklēk tepkisiyle dolaĸēmda artan LPSônin, ALSônin 

patogenezinde ºnemli rol oynadēĵē d¿ĸ¿n¿lmektedir (Fang, 2016). Ayrēca, lomber omurilikteki sēkē 

baĵlantē proteinleri ve doku engellerinin bozulmasē (kan-omurilik bariyeri ve kan-beyin bariyeri) hem 

ALS hastalarēnda hem de hayvan modellerinde tanēmlanmaktadēr (Longstreth ve ark., 2005). ALS 

hastalarē ile yapēlan bir ­alēĸmada, gastrointestinal semptomlarēn nºrolojik semptomlardan ºnce 

geldiĵi; saĵlēklē bireylere kēyasla ALS hastalarēnēn, baĵērsak mikrobiyom ­eĸitliliĵinde azalma olduĵu 

belirtilmektedir (Rowin ve ark., 2017). ALS hastalarēnda gºzlenen gastrointestinal patolojiler, bu 

hastalarda tespit edilen baĵērsak ge­irgenliĵi ile iliĸkili olabilmektedir (Wu ve ark., 2015). Bu 

hastalardaki artmēĸ baĵērsak ge­irgenliĵinin saĵlēklē kontrol grubuna kēyasla dolaĸēmdaki LPS 

konsantrasyonunda yaklaĸēk iki kat artēĸa neden olduĵu gºsterilmektedir (Zhang ve ark., 2009).  

Guillian -Barr® Sendromu ve Mikrobiyota 

Guillain Barre Sendromu (GBS) hēzlē progresyon gºsteren, aĸaĵēdan yukarēya doĵru simetrik 

g¿­s¿zl¿k ve arefleksi ile karakterize akut, demiyelinizan, inflamatuar bir polinºropatidir. GBS 

etiyopatogenezinde T-h¿cre aktivasyonu sonucu periferik sinirlerin antijenik proteinlerine karĸē 

antikor ¿retimi ile sonu­lanan otoimm¿n bir hastalēk olduĵu d¿ĸ¿n¿lmektedir. GBSônin oluĸumunda 

Ebstein-Barr vir¿s¿, Sitomegalovir¿s Mycoplasma pneumoniae ve Campylobacter jejuni gibi 

enfeksiyºz ajanlar ile aĸēlama, cerrahi giriĸimler ve doĵum gibi nedenlerin antikor yapēmēnē tetiklediĵi 

d¿ĸ¿n¿lmektedir (Kasar ve Karadakovan, 2017). Mikrobiyota konak imm¿n tepkilerinin mod¿le 

edilmesinde ve ortaya ­ēkarēlmasēnda patojenleri hedef alan sitokinlerin, antikorlarēn ve 

antimikrobiyal peptitlerin ¿retimini etkilemektedir. Bu baĵēĸēklēk yanētlarēnēn mikrobiyal 

d¿zenlenmesi, konak­ē-mikrobiyota iliĸkisinin ºnemini vurgulamaktadēr. Bu nedenle, bazē otoimm¿n 

hastalēklarēn oluĸumunda disbiyotik mikrobiyota veya anormal mukozal bariyer fonksiyonunun 

etkisinin olduĵu d¿ĸ¿n¿lmektedir. Campylobacter jejuni, periferik sinirlere otoimm¿n anti-gangliosid 

antikor saldērēsēyla, otoimm¿n nºropati Guillain-Barr® sendromuna (GBS) giden ºnc¿ enfeksiyondur 

(Brooks ve ark., 2017).  

Sonu­ 

Hen¿z erken aĸamada olan kanētlarla; mikrobiyotanēn, baĵērsak ve sinir sistemi arasēnda meydana 

gelen ­ift yºnl¿ etkileĸimlerde ºnemli bir rol oynadēĵē gºr¿lmektedir. Bu derleme ­alēĸmasē, ilgili 

literat¿r doĵrultusunda mikrobiyotanēn konak metabolizmasē, besin emilimi ve imm¿n fonksiyonlarē 

¿zerindeki etkilerine dikkat ­ekmek, mikrobiyota ve ­eĸitli nºrolojik hastalēklarēn spesifik iliĸkilerinin 

daha derin bir ĸekilde incelenmesi a­ēsēndan g¿ncel kanētlara gerek duyulduĵunu vurgulamak ve bu 

konuda farkēndalēk oluĸturmak amacēyla ele alēnmēĸtēr.  
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¥zet: Geriatrik pop¿lasyonun ciddi boyutta arttēĵē son yēllarda, yaĸlēlarda biliĸsel 

bozukluklarēn geliĸtirilmesi hem toplumun hem de bilimin ilgi odaĵē olmuĸtur. Biliĸsel 

iĸlevsellik bireyin yaĸam kalitesini, saĵlēk algēsēnē, davranēĸsal durumunu ve hatta g¿nl¿k 

yaĸam aktivitelerindeki baĵēmsēz yaĸama kabiliyetini de etkileyebilmektedir. Yaĸlēlarda 

biliĸsel iĸlevleri geliĸtirmek i­in farmakolojik ve non-farmakolojik olarak sēnēflandērēlan 

­eĸitli yºntemler mevcuttur. Bu ­alēĸmada ama­, yaĸlē pop¿lasyonun biliĸsel iĸlevlerini 

iyileĸtirmeye yºnelik uygulanan non-farmakolojik m¿dahalelere dikkat ­ekmek ve kanēta 

dayalē bir bakēĸ a­ēsē sunmaktēr. G¿n¿m¿zde grupla ya da bireysel olarak evde ya da 

kurumda uygulanabilen bu m¿dahaleler; biliĸsel, psikososyal, hareket ve duyuĸsal 

uygulamalar olmak ¿zere dºrt baĸlēk altēnda gruplandērēlabilmektedir. Yapēlan 

­alēĸmalarda, yaĸlē bireylere uygulanan bu m¿dahalelerin biliĸsel rezervi g¿­lendirdiĵi 

ºne s¿r¿lmektedir. Bu baĵlamda hemĸireler, yaĸlē bireyin daha saĵlēklē ve kaliteli bir 

yaĸam s¿rebilmesi i­in non-farmakolojik yºntemler ile ilgili bireyleri ve yakēnlarēnē 

bilgilendirmede ºnemli bir konuma sahiptir ve bu yaklaĸēmlarēn uygulanmasēnda primer 

rol alabilirler . 
 

Anahtar Kelimeler: yaĸlē, biliĸsel iĸlev, non-farmakolojik giriĸimler 

 

 

Giriĸ 

Geriatrik pop¿lasyonun ciddi boyutta arttēĵē son yēllarda, yaĸlēlarda biliĸsel bozukluklarēn 

geliĸtirilmesi hem toplumun hem de bilimin ilgi odaĵē olmuĸtur (Acevedo ve Loewenstein, 2007; 

McDougall, 2009). Yaĸlanma s¿reci ile biliĸsel iĸlevlerin bazēlarē korunmakta, bazēlarē bozulmakta, 

bazēlarēnda ise belli belirsiz bozulmalar ortaya ­ēkabilmektedir (Linde ve Alfermann, 2014; Akyol ve 

K¿­¿kg¿­l¿, 2018). Biliĸsel iĸlevsellik bireyin yaĸam kalitesini, saĵlēk algēsēnē, davranēĸsal durumunu 

ve hatta g¿nl¿k yaĸam aktivitelerindeki baĵēmsēz yaĸama kabiliyetini de etkileyebilmektedir (Tuncay 

ve Fertelli, 2018). Yapēlan ­alēĸmalarda, fiziksel olarak aktif bir yaĸamēn ve biliĸsel olarak uyarēcē 

aktivitelerin biliĸsel rezervi g¿­lendirdiĵi ºne s¿r¿lmektedir (Alves ve ark., 2013; Erickson ve ark., 

2015). Yaĸlēlarda biliĸsel iĸlevleri geliĸtirmek i­in farmakolojik ve non-farmakolojik olarak 

sēnēflandērēlan ­eĸitli yºntemler mevcuttur (Acevedo ve Loewenstein, 2007). Farmakolojik olmayan 

tedavi uygulamalarēnēn, yaĸlē bireylerin hem biliĸsel durumu hem de yaĸam kalitesi ¿zerine olumlu 

etkileri bulunmaktadēr (Alves ve ark., 2013). Bu konuda, Antoniou ve ark. (2013), biliĸsel iĸlevlerin 

uyarēlmasēnē saĵlayan non-farmakolojik yºntemlerin biliĸsel gerilemeyi geciktirebileceĵini 

belirtmektedir. G¿n¿m¿zde grupla ya da bireysel olarak evde ya da kurumda uygulanabilen bu tedavi 

yºntemleri; biliĸsel, psikososyal, hareket ve duyuĸsal uygulamalar olmak ¿zere dºrt baĸlēk altēnda 

gruplandērēlabilmektedir (Aĸiret ve Kapucu, 2015). Bu ­alēĸmada ama­, yaĸlē pop¿lasyonunun biliĸsel 

iĸlevlerini iyileĸtirmeye yºnelik uygulanan non-farmakolojik m¿dahalelere dikkat ­ekmek ve kanēta 

dayalē bir bakēĸ a­ēsē sunmaktēr.  

Biliĸsel uygulamalar: Yapēlan ­alēĸmalarda yaĸlē bireylerin biliĸsel iĸlevlerini geliĸtirmeye yºnelik 

uygulanan zihinsel faaliyetler; biliĸsel eĵitim gibi hafēzayē artērēcē giriĸimler, strateji oyunlarē, biliĸsel 

rehabilitasyon, biliĸsel uyaran verme, ger­eĵe oryantasyon terapisi gibi yºntemlerdir. Biliĸsel 
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m¿dahalelerden biri olan biliĸsel eĵitimin biliĸsel gerilemenin ilerlemesini ºnleme ve yavaĸlatmada 

etkili olabileceĵi belirtilmektedir (Tuncay ve Fertelli, 2018). Bazē kaynaklar, genel biliĸsel kabiliyetin 

%60ôēnēn genetik kºkenli olduĵunu, ancak biliĸsel iĸlevleri geliĸtirebilecek, biliĸsel eĵitim gibi bazē 

farmakolojik olmayan etkinliklerin yararlē olabileceĵini belirtmektedir (Klimova ve Valis, 2018). 

Biliĸsel eĵitim bireysel ya da grup halinde, evde veya kurumda, geleneksel yºntem olarak kaĵēt ve 

kalemle veya bilgisayar tabanlē uygulanan egzersizlerle yapēlabilir  (McDougall, 2009; Akyol ve 

K¿­¿kg¿­l¿, 2018). Bu konuda yapēlan ­alēĸmalarda; son yēllarda yaygēn olarak kullanēlmaya 

baĸlanan akēllē telefon uygulamalarēnēn da yaĸlēlarda biliĸsel eĵitim i­in iyi bir destek aracē olabileceĵi 

gºr¿lmektedir (Klimova ve Valis, 2018). Saĵlēklē yaĸlē bireylerle yapēlan ­alēĸmalarda, biliĸsel eĵitim 

programlarēnēn genel biliĸsellik, y¿r¿t¿c¿ iĸlevler ve bellek ¿zerinde etkili olduĵu bulunmuĸtur (Gates 

ve ark., 2011).  

Psikososyal uygulamalar: Anēmsama, ge­erlileĸtirme ve onaylama terapisi gibi giriĸimler yaĸlēlarēn 

biliĸsel fonksiyonlarēnē pozitif yºnde etkileyen non-farmakolojik psikososyal giriĸimlerdendir. 

Anēmsama s¿re­lerin ger­ekleĸtiĵi uzak bellek, yaĸlēlarda genellikle bozulmaya uĵrayan son sistemdir 

(Gates ve ark., 2011). Yaĸlē bireylerde uzun s¿reli bellek kullanēmēnēn artmasē ile genel biliĸsel 

iĸlevde iyileĸme gºr¿l¿r (Lin ve ark., 2003). ¢alēĸma bulgularēnda anēmsama terapisi giriĸiminin 

biliĸsel fonksiyonlarē s¿rd¿rme ve geliĸtirmede etkili olduĵu bulunmuĸtur (Aĸiret ve Kapucu, 2015). 

Bunun yanē sēra anēmsama terapisi yaĸlēlarēn duygusal a­ēdan daha olumlu hissetmelerine ve 

sosyalleĸmelerine de katkēda bulunduĵu ve bu durumun da bireyin biliĸsel fonksiyonunu 

geliĸtirebileceĵi ºne s¿r¿lmektedir (Lin ve ark., 2003; Aĸiret ve Kapucu, 2015).  

Fiziksel aktivite uygulamalarē: Yaĸlēlarda fiziksel aktivitelere katēlēm oranē yaĸla birlikte 

azalmaktadēr. Ancak yapēlan ­alēĸmalar fiziksel aktivitenin yaĸlēlarda biliĸsel iĸlevlere ºnemli 

faydalarēnēn olduĵunu gºstermektedir (Lochbaum ve ark. 2002; Vance ve ark., 2016). Yaĸlēlarēn 

biliĸsel fonksiyonlarēnēn geliĸtirilmesi i­in fiziksel aktivite olarak y¿r¿y¿ĸ, el sanatlarē, tiyatro, 

egzersiz, m¿zik aleti ­alma gibi etkinlikler bulunmaktadēr (Young ve ark., 2015). Colcombe ve ark. 

(2003) yaĸlē sedanter yetiĸkinlerde en az 6 ay boyunca aerobik bir egzersiz uygulama programē 

uygulamēĸtēr. Egzersiz uygulanan yaĸlēlarēn iĸlem hēzē, iĸlevsellik ve hafēza ºl­¿m performanslarēnda 

ºnemli iyileĸmelerin olduĵu gºr¿lm¿ĸt¿r (Colcombe ve Kramer, 2003; Prakash ve ark., 2015). 

Bunlarēn yanēnda dans eĵitimi alan yaĸlēlarēn da kēsa vadede bellek performansēnda artēĸ gºr¿ld¿ĵ¿ 

bulunmuĸtur (¥zekes ve Uzakgºren, 2015). Dans eĵitimi sērasēnda dikkatin yºneltilerek, yeni bir 

adēm kombinasyonunu gºrsel olarak takip etme, takip edilen gºrseli v¿cuda aktarēp kendi bedenine 

hakim olarak uygulamaya ge­irme basamaklarē, hem dikkat hem de ºĵrenilen kombinasyonun akēlda 

tutulmasē ile belleĵi ­alēĸtērmaktadēr (¥zekes ve Uzakgºren, 2015).   

Duyuĸsal uygulamalar: Aromaterapi, masaj, terapºtik dokunma, m¿zik, snoezelen (­oklu duyusal 

uyaran verme) terapileri yaĸlēlarēn biliĸsel fonksiyonlarēnē geliĸtirmek i­in uygulanan duyuĸsal 

giriĸimlerdendir. M¿zik, kolay ve baĸarēlē bir ĸekilde uygulanabilen, ucuz  ve non-invaziv bir 

terapidir. M¿ziĵin yapēsēnda bulunan ve belirli kurallara gºre oluĸturulmuĸ formu, notalarēn birbirleri 

ile olan matematiksel iliĸkileri ve mantēĵē gibi unsurlar, yaĸlē bireylerin beyin jimnastiĵi yapmalarēnē 

saĵlamakta ve zihinsel zindeliklerini korumalarēnda yardēmcē olmaktadēr (Yener, 2011). Yapēlan bir 

araĸtērma, m¿zik dinlemenin demanslē yaĸlē bireylerin ruh halini ve saĵlēĵēnē iyileĸtirdiĵini ve 

hastalarēn ge­miĸ anēlarēnē geri getirerek sosyal etkileĸime teĸvik edebileceĵini gºstermiĸtir (Zhang ve 

ark., 2017). Alzheimer hastalarēna d¿zenli olarak m¿zik dinletilmesi ile yapēlan ­alēĸmalarda, m¿zik 

dinletilmesinin otobiyografik hafēza ve biliĸsel testleri ¿zerine olumlu etkilerinin olduĵu 

bildirilmektedir (Guess, 2017). 

Bunlarēn yanē sēra, yapēlan ­alēĸmalar bu yºntemlerin baĵēmsēz olarak uygulanmasē yerine 

birleĸtirilerek kombine olarak uygulanmasēnēn daha etkili sonu­lar doĵurabileceĵini gºstermektedir. 

¥rneĵin, Linde ve Alfermann (2014) tarafēndan yapēlan bir randomize kontroll¿ ­alēĸmada, kombine 

eĵitim alan grup (biliĸsel ve fiziksel), m¿dahaleden hemen sonra ve 3 ay sonra biliĸsel hēzda daha 

fazla geliĸme gºstermiĸtir.   
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Sonu­ 

Yaĸlēlarēn biliĸsel iĸlevlerini geliĸtirmek veya biliĸsel durumlarēndaki olumsuz deĵiĸimi en aza 

indirebilmek i­in ­eĸitli d¿zeylerde fiziksel ve zihinsel eĵitim, bakēm, danēĸmanlēk, rehberlik ve 

koordinasyon gibi hemĸirelik hizmetleri etkili bir ĸekilde planlanabilir. Bu baĵlamda hemĸireler, yaĸlē 

bireyin daha saĵlēklē ve kaliteli bir yaĸam s¿rebilmesi i­in non-farmakolojik yºntemler ile ilgili 

bireyleri ve yakēnlarēnē bilgilendirmede ºnemli bir konuma sahiptir ve bu yaklaĸēmlarēn 

uygulanmasēnda primer rol alabilirler. Alanda ­alēĸan hemĸirelerin yaĸlēlarda biliĸsel iĸlevleri 

geliĸtirmek i­in uygulanan giriĸimler hakkēnda bilgi sahibi olmasē ve bu bilgilerle non-farmakolojik 

giriĸimleri uygulamaya ge­irebilmesi yaĸlē bireyler ve yakēnlarē a­ēsēndan olumlu sonu­lar 

doĵuracaktēr.    
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Abstract: The new generation LED modules have started to replace the bulbs in the 

lighting sector. They have a wide usage area especially in home lighting and automotive 

sector. In this study, the thermal modeling of a portable LED module which can be 

installed in different positions and the variability of the junction temperature according 

to the mounting position were investigated. The Led Module consists of Led, PCB, 

quarter turn, socket and heat sink. Power of Led is defined as volume heat source for Led 

Module 2 W and maximum permissible junction temperature of LEDs is given 125ÁC 

from manufacturer. In the study, the material of the LED is defined as chip, the material 

of the PCB is copper, the material of socket is PA66 and the fin material is aluminum. 

According to the results of the test and analysis, mesh independence solution was 

obtained. Validation test and analysis were made while the led module was installed in + 

y direction. Catia V5 R19 software was used for design and FloEFD software was used 

for CFD analysis. FloEFD solves the Navier-Stokes equations, which are formulations of 

mass, momentum and energy conservation laws for fluid flows. The buoyancy effect was 

considered in the analysis. The analysis of the LED module is made in 3 different 

positions, in -z, + z and + y directions. According to the results of the analysis, it was 

determined that the led junction temperature is more suitable in the module which is 

assembled in + y direction. 
 

Keywords: LED modules, natural convection, computational fluid dynamics (CFD), 

junction temperature 

 

 

Introduction  

Recently, LED (Light Emitting Diode) systems are started to be used extensively. Another basic work 

on the thermal management of LEDs has been done by Karim et al [1]. Another study on thermal 

behaviors of LEDs has been carried out by Poppe and Lasance [2]. Also other studies [3], [4] on the 

determination of junction temperature (Tj) tried to define both optical characteristics and service life 

of LEDs thermal conduction resistances. Tj calculation and formula was presented in some technical 

paper by LED producers [5]ï[7]. Effect of environment temperature on LEDs and LEDôs life was 

investigated by Bider in 2009 [8]. Another basic study was done by Bielecki et al. in 2007. Bielecki et 

alô study investigated that using LED in automotive ēndustry, calculation of Tj value and cooling 

method of LED by finned structures [9]. The  study of Kikuchi et al. [3] has focused on determination 

of Tj values on a three dimensional model, while Monte Carlo random radiation method is used for 

radiation model. Rubenstein and Kroese, was studied on Monte Carlo method for simulation [10].  In 

another study made by Vora and Vijaykumar on LED, it is expressed that thermal conductivity shall 

increase and there will be temperature drops up to 20 ÁC on Tj by increasing the copper layers formed 

on the printed circuit [11]. Sheu et al. [12] have performed a study based on thermal conductivity and 

thermal resistance in order to determine Tj temperatures. Studies on alternative cooling systems 

regarding temperature problems of LEDs are performed by Jang and Shin [13]. The study was based 

on cooling by liquid in order to solve the temperature problem of LED systems. Similarly, another 

mailto:furkan.sokmen@btu.edu.tr
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cooling method of the LEDs by water via circulation pump is proposed in [14]. Some basic studies 

[15], [16] can be summarized as thermal management and cooling of LEDs. An application note study 

has been performed on cooling of LEDs and fin design and in a study performed by Bing and Bielecki 

et al [9], [17]; free convection is examined depending on environment temperature, and required 

cooling is calculated depending on the environment and printed circuit.  

 

 
Fig. 1. LED heat distribution type ratios 

 

In Fig. 1, conduction, convection and radiation rates of LEDs regarding heat transfer are given 

comparatively. The most important parameter for LEDs is the junction temperature, which directly 

affects the life of LED.  

In order to lower the temperature on the LEDs, addition of fins is required if suitable temperatures 

cannot be achieved by using plates with high thermal conduction coefficients. Therefore, fin designs 

play an important role [17]. A study has been made by Cheng et al. 
[21

], which examine LEDs and Tj 

temperature under different potencies and thermal conduction coefficients. In Cheng et al.ôs study, 

free convection solutions are carried out and new Tj values have been determined by considering that 

thermal conduction coefficient determined in free convection has increased to 10 W/m
2
K, 15 W/m

2
K 

and 20 W/m
2
K by forced convection. 

 

Material and Method 

 

Geometry and Model 

 

In this study, the analyzes were carried out on LED modules with 3 different mounting positions. In 

Fig. 2, LED module structure is given. 

1- Led 

2- PCB 

3- Quarter turn and socket 

4- Heat Sink 

 
Fig. 2. Geometry and location of LEDs and electronic devices 

 

The geometric model and measurements of the LED Module used are the same as in Fig. 3. 
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Fig. 3. Dimensions of LED Module 

 

Numerical Simulations 

 

FloeEFD 17.2 which is a commercial computational fluid dynamic code is used in this study. This 

direct integration gets advantageous to be able to change on CAD during or before simulation easily 

and fast. Firstly, computational domain surrounding the Led Modules is drawn to make CFD 

simulation. Computational domain dimensions should not be too large due to increasing 

computational time with increasing number of elements and should not be too small to be able to 

evolve the flow exactly. Domains surrounding the LED modules are created with respect to 

dimensions of led module. Then, simulation settings are defined into program.  This simulation type is 

external. Discrete ordinates radiation model is used. Gravity 9,81 (m/s
2)
 is taken into account and its 

direction is z. Parameters like pressure and temperature of computational domain are 101325 Pa and 

23ÁC. At last stage, boundary conditions are introduced. Ambient temperature is 23ÁC. There is only 

natural convection for cooling.  Flow regime is laminar and analysis type is steady state. 

Firstly, analysis type is selected an external analysis for this study. Monte Carlo Radiation model and 

natural convection were selected. In Monte Carlo Method, photon radiation is applied with random 

access. This is repeated N times depending on the maximum number of photons determined at the 

beginning of the analysis. In the method, appropriate determination of random access repeat number 

N (history number) is important. Monte Carlo method is commonly used especially in solving 

radiation problems.  Analysis are assumed laminar flow regime. Also, buoyancy forces are taken into 

account and direction of gravity (9,81 m/sn
2
) is ïz direction. Thermodynamic paramaters of 

computational domain are given for pressure 101325 Pa and ambient temperature is 45 ÁC. Also, solar 

radiation are inserted model on y-direction 1200 W/m
2
. 

After computaional domain was created and general thermodynamic properties were defined, 

boundary conditions were applied (Fig. 4).. 
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Fig. 4. Modeling of Computational domain and additional boundary conditions domain for housing 

 

Materials and type of electronic components have to be select properly to avoid from thermal risks. It 

can be seen list of materials and electronics Table 1. 

 
Table 1. Materials and electronic types of LED module 

Component Led Module 

Material  

Led Silicon 

PCB Copper 

Socket PA66 

Heat Sink Aluminium  

 

Material properties of Led Module components such as density, thermal conductivity and specific 

heat are defined into simulation program. Power of Led is defined as volume heat source for Led 

Module. 2.04 W electrical power is converted into heat. 

After all definitions of Led module parts are completed, mesh processing is made using by FLOEFD 

meshing tools. FLOEFD has automatic meshing features for fluid and solid regions including 

automatic mesh refinement due to geometrical and physical (solution adaptive) requirements. Mesh 

refinement were used to increase mesh quality to get more accurate results. According to temperature 

of LED Module, number of mesh independence is given below Table 2. 

 

 
Table 2. Number of mesh & junction temperature of LED Module 

Solid 

cell 
CH 1 CH 2 CH 3 CH 4 CH 5 Tj 

61180 52,21 39,76 55,12 57,18 57,15 60,94 

428898 52,88 40,26 55,52 57,45 57,41 61,23 

694967 53,34 40,32 55,61 57,64 57,61 61,43 

900621 53,55 40,39 55,92 57,7 57,66 61,48 

3235481 53,88 40,52 55,96 57,71 57,68 61,5 

 

Mesh structure affects the accuracy of the solution. Solution should be independent from the mesh 

number to sustain reliability. Proper mesh structure should be determined with trying various mesh 

number. This mesh validation process is done for led modul. According to   Table-2, 694967 elements 

are sufficient for Led Module are sufficient to conduct a reliable study. 

FLOEFD solves the Navier-Stokes equations, which are formulations of mass, momentum and energy 

conservation laws for fluid flows. The equations are supplemented by fluid state equations defining 

the nature of the fluid, and by empirical dependencies of fluid density, viscosity and thermal 

conductivity on temperature. The time taken for the heat dissipation is very small and heat convection 

period from LED and electronics to other parts are not too high for transient behavior consideration. 

Hence, steady state conditions are preferred in this study. The governing equations for the steady state 

conditions are mass conservation equation, the momentum equation, and the thermal energy 

conservation equation as follows [19]. 

 

Continuity equation: 
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Thermal energy conservation equation for fluid: 
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Experimental Study 

 

The thermal analysis should be verified using the laboratory experiment. The experiment was carried 

out inside of the acclimated chamber in a controlled environment, see Fig. 5. The LED module was 

situated approximately in the middle of the chamber in the stand. The chamber air velocity was keep 

minimal to provide natural convection conditions as in numerical simulation. The thermal 

measurement system was consisted from thermocouples that are connected to the National Instrument 

Data Acquisition Sytem. Temperature of parts and electronics were monitored using by software. The 

steady state data was gathered after providing thermal stabilization inside of the acclimated chamber. 

 

 
Fig. 5. The climate chamber 

 

Experimental procedure and tempereture profile are provided from OEM ( Orginal Equipment 

Manufacturer). According to the OEMôs specification, temperatures change from -40 ÁC to 95 ÁC and 

distribution of time vary from %5 to %60, respectively. Thus, most critical situation from this profile 

is shown 95 ÁC ambient temperature that can be seen from Table 3. 

 
Table 3. Temperature profile of experiment 

Temperature Distribution  

-40 ÁC 5% 

23 ÁC 20% 

60 ÁC 60% 

75 ÁC 10% 

95 ÁC 5% 

Thermocouples are fixed at different measurement points on Led Module. In this study, five 

thermocouples for Led Module-and are used. These are located on different points on heat sink and 

socket. Measurement points in the experiment can be seen from Fig. 6. Also, experimental results for 

Led Module can be seen in Fig. 7. 
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Fig. 6. Shematic demonstration of electronics measurement points 

 

. 

 

 
Fig. 7. Experimental results for Led Module 

 

Also, it is necessary observing LED module specimen after experiment was performed. No parts 

should be thermal damage. Thus, LED module specimen was disassembled after test were conducted 

and there was no thermal problem seen and all components would operate properly. 

 

Results and Dēscussēon 

 

After FLOEFD solver were executed, results of surface plot for temperature can be showed. Also, 

thermal analysis results were verified using by laboratory experiment. Results are compare with 

permissible temparature limit of each component. For electronic components, allowable operating 

tempearture limit value is given 150ÁC from manufacturer. Similarly, maximum junction temperature 

125 ÁC is given for permissible temperature limit value from Osramôs datasheets. On the otherhand, it 

is mostly taken vicat temperature for plasticsôs permissible temperature limit that can be found from 

material datasheets. 

It is shown from the analysis results that thermal distrubion of PCB intensify the side where the 

electronics are intense. Diode, driver and transistor are close to each other and LEDs are placed to rear 

side of that electronics. Therefore, the highest temperature region of PCB board is this area as 

expected. 
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Fig. 8. Analysis results of  LED Module 

 

Maximum temperature of other electronic components and plastics are under the permissible limit. 

All temperature that are obtained from analysis and experiment are given Table 4. 

 
Table 4. Numerical and experimental results 

 CH 1 CH 2 CH 3 CH 4 CH 5 

Experimental Results 50,50072 46,79656 49,75208 47,30542 48,43743 

Analysis Results at 

FLOEFD 
53,34 40,32 55,61 57,64 57,61 

Error % 5,32 13,84 10,53 17,93 15,92 

 

The analysis of the LED module is made in 3 different positions, in + x (Fig. 8), + z (Fig. 9) and ï z 

(Fig. 10) directions.  

 

 
Fig. 9. Mounting positions of LED module in + z direction 
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Fig. 10. Mounting positions of LED module in - z direction 

Formulation is given below are used to get junction temperature of LED. 

 

Ὕ Ὕ ὖ Ὑ                                                                                                            (1) 

 

The results of the studies according to the usage of the LED module in different mounting positions 

are given in Table 5. According to the results of the analysis, it was determined that the led junction 

temperature is more suitable in the module which is assembled in + x direction. 

 
Table 5. The results of LED module in different mounting positions 

 CH1 CH2 CH3 CH4 CH5 Tmax 

+ x 
direction 

53,34 40,32 55,61 57,64 57,61 61,43 

+ z 
direction 

58,35 44,51 58,58 59,91 59,87 63,87 

- z 
direction 

54,64 42,57 56,15 59,07 59,05 62,9 

 

Conclusion 

 

In this study, detailed thermal analysis and physical experiment of LED module were conducted under 

determined conditions. The complex heat transfer mechanism was successfully simulated. Analysis 

type, boundry conditions, radiation and convection models are applied properly to evaluate thermal 

performance of LED module. There is a good agreement between simulation and experimental 

temperatures of LEDs, electronics and plastic components in LED module. A major advantange of 

thermal simulation is saving time and money for the development of design stage of LED module 

components. Optimum thermal locations of electronics can be accomplished by using method 

computational fluid dynamics (CFD). All temperatures are ensured lower than permissible limit 

according to analysis and experiments. 

 

Nomenclature 

 

Tj Junction Temperature 

Tj max Maksimum Junction Temperature 

PD LED Power 
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Ta Ambient Temperature 

ɟ Density 

g Gravity 

Se Heat Source from Radiation 

Abbreviations 

LED Light Emiting Diode 

PCB Printed Circuit Board 

CH Channel 

PCB Printed Circuit Board 

CFD Computational Fluid Dynamics 
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¥zet: Bu ­alēĸmada dolgu maddesi olarak ĸeker pancarē k¿spesi (ķPK), kompozit 

malzemelerin hazērlanmasē i­in kullanēlarak geri dºn¿ĸ¿m¿ saĵlanmēĸtēr. Kompozitlerin 

hazērlanmasēnda farklē matrisler, ºrneĵin; saf ticari epoksi re­ine (ER) veya 

epoksitlenmiĸ soya yaĵē (ESO) % 50 oranēnda DGEBA tipi epoksi re­ine (ER) ile birlikte 

ko-matris olarak kullanēlmēĸtēr. ¢alēĸmada iki farklē k¿rleĸtirici kullanēlmēĸtēr.  Bunlar; 

epamine PC 17 diye adlandērēlan sikloalifatik poliamin t¿r¿ ve modifiye edilmiĸ 

sikloalifatik amin t¿r¿ (KH 816) k¿rleĸiricilerdir. ķPK kompozitlerinde mekanik 

ºzelliklere k¿rleĸtirici etkisi araĸtērēlmēĸ, KH 816 k¿rleĸtiricisinin daha etkili olduĵu 

gºr¿lm¿ĸt¿r. Ayrēca ERônin mekanik ve su sorpsiyonu ºzelliklerine farklē dolgu 

maddeleri ile ESO miktarēnēn etkisi de incelenmiĸtir. Kompozitlerin kimyasal yapēlarē 

Fourier kēzēlºtesi spektroskopisi (FTIR) ile karakterize edilmiĸtir.  
 

Anahtar kelimeler: epoksi re­ine, ĸeker pancarē k¿spesi, biyobazlē kompozit 

 

 

Giriĸ 

Genellikle gēda prosesi iĸletmelerinin ­evreye en fazla zarar veren end¿striler arasēnda olduĵu kabul 

edilmese bile, ­evreye karĸē dikkat ve ºzenle dizayn edilmeden iĸletildikleri takdirde, bu iĸletmeler 

ciddi organik kirlenmelere neden olabilirler. T¿m gēda iĸleme sektºrleri i­in aĸaĵēda belirtilen ­evre 

problemleri mevcuttur (Ramjeawon, 2000); 

¶ Su kaynaklarē ­ok sēnērlē olan ¿lkelerde ºzellikle problem olan y¿ksek su t¿ketimi, 

¶ Fabrika ­ēkēĸlarēnda y¿ksek organik madde i­erikli sēvē atēĵēn oluĸmasē, 

¶ Y¿ksek miktarlarda ­amur ve katē atēk oluĸmasē. 

Son zamanlarda atēk maddelerin geri dºn¿ĸ¿m¿ ­evre dostu teknolojilerin temel hedefi durumuna 

gelmiĸtir. End¿stride ham maddeler belli bir amaca gºre iĸlenirken geriye kullanēlmayan atēk 

maddeler ortaya ­ēkmaktadēr. Bunlardan biri de ĸeker fabrikalarēnēn atēk maddesi olan k¿spe ve 

karbonatlama ­amuru atēklarēdēr. Pancar k¿spesi, ĸeker pancarēndan ĸekerin ekstraksiyonu sonunda 

elde edilir. K¿spe genelde hayvan yemi olarak kullanēlēr.  Karbonatlama, kire­ s¿t¿ Ca(OH)2ôin 

eklenmesiyle ve CO2ôin ĸeker ĸerbeti ­ºzeltisinden ge­irilmesiyle yapēlēr (Mustata ve ark., 2011). 

Epoksi re­ineler end¿striyel uygulamalar i­in sēk kullanēlmaktadērlar. Bu uygulama alanlarēna yapē 

malzemeleri, kaplamalar, kompozit malzemeler, havacēlēk, laminantlar, yapēĸtērēcēlar vb. dahildir. 

Epoksi re­inelerin diĵer polimer matrislere gºre pahalē olmasēna raĵmen kompozitlerde ­ekme ve 

darbe dayanēmlarēnēn y¿ksek olmasē, aĸēnmaya karsē ­ok dayanēklēlēk, iyi mekanik ºzellikler gibi 

nedenlerden dolayē en ­ok tercih edilendirler (Kaw, 1997). Polimerler hafifliĵi, d¿ĸ¿k maliyeti ve 

deĵiĸen ºzellikleri nedeniyle cam, metal gibi bir­ok malzemenin yerine kullanēlmaktadēr. Biyobazlē 

kompozitler, end¿striyel ¿retim a­ēsēndan yeni ve bazē deĵerli ºzelliklerinden dolayē, 

biyobozunabilme, biyouyuĸumluluk gibi, bu polimerler bilim d¿nyasēnda b¿y¿k ilgi gºrmektedirler. 

¢evre kirliliĵini azaltmaya yºnelik bir ­ºz¿m olduklarē d¿ĸ¿n¿lmektedir (Behera ve ark., 2012).  
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Yapēlacak olan bu ­alēĸmada, epoksi re­ine ile birlikte matris fazē oluĸturan biyobazlē modifiye 

maddesinin (ESO) biyobozunur, yenilenebilir kaynaklē olmasē da ºnem arz etmektedir. Biyobozunur 

polimerler kendi baĸlarēna kullanēlabildiĵi gibi diĵer polimerlerle karēĸtērēlarak da 

kullanēlabilmekteler. Maliyetlerinin diĵer polimerlere kēyasla genelde daha y¿ksek olmasē dolayēsēyla 

odun unu, pirin­, mēsēr ve buĵday saplarē vb. ­eĸitli lignosel¿lozik malzemelerle takviye edilerek de 

kullanēlabilmekteler. Bu ama­la, maliyetlerin d¿ĸ¿r¿lmesi, biyobozunurluk, mekanik ve bariyer 

ºzelliklerinin iyileĸtirilmesi i­in atēk malzemesi farklē oranlarda polimerik matris faza ilave 

edilecektir. Bu araĸtērma biyobazlē kompozitlerin bu t¿rleri i­in yapēlan ilk ­alēĸmadēr. Bu sebeple 

ĸeker fabrikasē atēk maddesi olan k¿spe atēklarēndan kompozit malzemeler elde edilmesini ama­layan 

bu ­alēĸmamēz hem ¿lke ekonomisine katkē saĵlamasē hem de ¿lke ekolojisi a­ēsēndan olduk­a 

ºnemlidir. Ayrēca; ­evresel, ekolojik ve ekonomik faydalar saĵlamak i­in b¿y¿k bir potansiyele 

sahiptir. 

 

Materyal ve Yºntem 

Materyal  

¢alēĸmada matris sistemi olarak bisfenol-A tipi ticari epoksi re­ine (NPEK 114) kullanēlmēĸtēr. 

Piyasada bulunan seyreltilmemiĸ epoksi re­ine NPEK 114 (EEW 170 g / eq, Konuray Chemical Co) 

bir bisfenol-A-tipi epoksi re­inedir (ķekil 1). NPEK 114 epoksi re­inesinin ºzellikleri Tablo 1ôde 

verilmiĸtir. 

 
Tablo 1. NPEK 114 epoksi re­inesinin ºzellikleri 

¥zellikler Deĵeri 

Epoksi ekiv. k¿tlesi (g/eq) 190-210 

Viskozitesi (cps/25ÜC) 600-1200 

Rengi 1.0 max. 

 
                         

 
ķekil 1. Bisfenol-A tipi epoksi re­ine 

Bu ­alēĸmada kullanēlan Epamine PC 17 sikloalifatik poliamin t¿r¿, KH 816 ise modifiye edilmiĸ 

sikloalifatik amin t¿r¿ k¿rleĸiricilerdir. Epoksi re­ine k¿rleĸmesini hēzlandērmak amacēyla 2,4,6-tris 

(dimetilamino metil)fenol (Sigma-Aldrich) kullanēlmēĸtēr. 

¢alēĸmada kullanēlan dolgu malzemesi ĸeker pancarē k¿spesi (ķPK) ¢umra ķeker Fabrikasēndan temin 

edilmiĸtir. ķeker prosesinden ­ēkan k¿spe kurutma tesisinde kurutularak melaslē kuru k¿spe haline 

getirilmiĸtir (ķekil 2). 

 
ķekil 2. ķeker pancarē k¿spesi (ķPK) 

 

Kompozitlerin Hazērlanmasē 

¥nce dolgu maddesi belli bir oranda (%10-50) epoksi re­ineye katēlmēĸ, ardēndan k¿tlece %30 

oranēnda k¿rleĸtirici ve %1 oranēnda hēzlandērē eklenerek kalēba aktarēlmēĸ ve oda sēcaklēĵēnda 60 
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dakika hava kabarcēklarēnēn giderilmesi i­in bekletilmiĸtir. Kompozitler, ASTM D 638 standartlarēna 

gºre hazērlanmēĸ kalēp i­inde ĸekillendirilmiĸtir.  Epoksi numunelerinin boyutlarē ķekil 3ôde 

gºsterilmiĸtir. 

 
ķekil 3. Kalēplanmēĸ epoksi numunesinin boyutlarē 

 

Araĸtērma Sonu­larē ve Tartēĸma 

ķeker ¿retimi atēĵē olan doĵal takviye malzemesinden k¿spe atēĵē (ķPK) epoki re­ineye (ER) farklē 

oranlarda (%10, %20, %30, %40 ve %50) katēlarak kompozitleri oluĸturulmuĸtur. Aynē iĸlem, %50 

oranēnda epokside soya yaĵē (ESO) ile modifiye edilmiĸ epoksi re­ine matris sistemine (ER-ESO) de 

uygulanmēĸtēr. K¿rleĸtirici etkisini belirlemek i­in ķPK dolgulu kompozitlerde KH 816 kodlu 

modifiye sikloalifatik amin de kullanēlmēĸtēr. 

 

Kompozitlerin FTIR analizi ve k¿rleĸme dereceleri 

Epamine PC 17 k¿rleĸtiricisi kullanēlarak ER ve (ER-ESO) matrisleri ile hazērlanan ķPK 

kompozitlerinin FTIR spektrumlarē ķekil 4 ve ķekil 5ôde gºsterilmiĸtir. 

Epoksi grubuna ait karakteristik bantlar 1250 cm
ī1

, 906-913 cm
ī1

 ve 830 cm
ī1
ôde ­ēkar. Saf re­inenin 

epoksi grubunun 906-912 cm
ī1
ôde C-O gerilmesine ait bant ise genelde k¿rleĸme sonucu kaybolur. 

ķekil 4 ve 5ôden de gºr¿ld¿ĵ¿ gibi, yaklaĸēk 906 cm
-1
 civarēnda olan bandēn ĸiddeti t¿m 

kompozitlerde azalmēĸtēr. Kompozitlerin k¿rleĸme dereceleri % 79-98 aralēĵēnda deĵiĸmiĸtir. 

 

 
ķekil 4. ER/ķPK kompozitlerinin FTIR spektrumlarē 
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ķekil 5. ER-ESO/ķPK kompozitlerinin FTIR spektrumlarē 

 

Kompozitlerin mekanik test sonu­larē 

K¿rleĸtirme ajanlarēnēn kimyasal yapēsēna ve sertleĸtirme ĸartlarēna baĵlē olarak, sertleĸtirilmiĸ 

re­inelerin ºzellikleri deĵiĸir. Epoksi bazlē kompozitlerde, genelde malzemelere farklē ºzellik 

kazandēran amin veya anhidrit esaslē k¿r ajanlarē kullanēlmēĸtēr (Azeez ve ark., 2013). Y¿ksek 

sēcaklēkta sertleĸen re­ine sistemleri, oda sēcaklēĵēnda iyileĸtirilmiĸ olanlara kēyasla daha y¿ksek Tg, 

mukavemet ve sertlik gibi geliĸmiĸ ºzelliklere sahiptir (May, 1973; Ellis, 1993). 

 

 

Epamine PC k¿rleĸtiricisi ile yapēlan kompozitlerin sonu­larē 

Epamine PC ile k¿rleĸtirilen ER/ķPK ve ER-ESO/ķPK kompozitlerinin mekanik test sonu­larē, 

sērasēyla Tablo 2 ve Tablo 3ôde ºzetlenmiĸtir. 

 
Tablo 2. ER/ķPK kompozitlerinin mekanik test sonu­larē 

ķPK 

(k¿t. %) 

¢ekme uzamasē 

(%) 

¢ekme dayanēmē 

(MPa)
 

E-mod 

(Gpa) 

Sertlik  

(Shore D) 

- 0.487 41.75 5.6 70 

10 0.716 41.0 5.9 79 

20 0.708 45.0 7.2 80 

30 0.623 43.4 8.6 81 

40 0.524 37.1 8.1 83 

50 0.494 33.1 8.5 80 
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Tablo 3. (ER-ESO)/ķPK kompozitlerinin mekanik test sonu­larē 

ķPK 

(k¿t. %) 

¢ekme uzamasē 

(%) 

¢ekme dayanēmē 

(MPa)
 

E-mod 

(Gpa) 

Sertlik  

(Shore D) 

- 0.883 39.45 3.88 45 

10 1.386 15.4 0.81 49 

20 1.885 18.7 0.57 50 

30 1.348 25.6 0.80 60 

40 1.383 11.3 0.81 69 

50 1.638 11.2 0.58 65 

 

Tablo 2 ve 3 incelendiĵinde, k¿spe atēĵē ķPK; hem ER, hem de (ER-ESO) matrisli kompozitlerin 

­ekme uzamasē deĵerlerinde artēĸa neden olmuĸtur. K¿spe atēĵē ķPK ER matrisli kompozitlerin ­ekme 

dayanēmlarēnē azda olsa artērērken (%20 katkē oranē), ER-ESO matrisli kompozitlerin ­ekme dayanēmē 

deĵerlerini azaltmēĸtēr. Elastisite modul¿ deĵerleri ise ER kompozitlerinde artmēĸ, (ER-ESO) 

kompozitlerinde ise azalmēĸtēr. T¿m kompozitlerin sertlik deĵerlerinde az artēĸ gºr¿lm¿ĸt¿r. 

 

KH 816 k¿rleĸtiricisi ile yapēlan kompozitlerin sonu­larē 

Kompozitlerin mekanik ºzelliklerine farklē k¿rleĸtirici etkisini belirlemek i­in ER/ķPK kompozitleri 

ayrēca KH 816 k¿rleĸtiricisi kullanēlarak hazērlanmēĸ, kompozitlerin mekanik ºzellikleri Tablo 4ôde 

verilmiĸtir.  

Epamine PC 17 k¿rleĸtiricili ER/ķPK kompozitleri ile karĸēlaĸtērēldēĵēnda, KH 816 k¿rleĸtiricili 

kompozitler i­in belirlenen ­ekme dayanēmē ve ­ekme uzamasē deĵerlerinin Epamine PC 17 

k¿rleĸtiricili kompozitlerden daha y¿ksek olduĵu tespit edilmiĸtir. Sertlik deĵerleri ise birbirlerine 

yakēn bulunmuĸtur. 
 

 

Tablo 4. ER/ķPK kompozitlerinin mekanik test sonu­larē 

ķPK 

(k¿t. %) 

¢ekme 

uzamasē (%) 

¢ekme 

dayanēmē 

(MPa)
 

E-mod 

(Gpa) 

Sertlik  

(Shore D) 

- 0.867 67.8 4.38 75 

10 0.867 61.4 3.77 76 

20 0.888 63.9 4.20 78 

30 0.823 68.8 5.22 79 

40 0.788 68.7 4.78 76 

50 0.559 44.1 4.91 79 

 

Kompozitlerin su sorpsiyonu sonu­larē 

KH 816 k¿rleĸtiricisi kullanēlarak elde edilen ER/ķPK kompozitlerinin su sorpsiyon eĵrileri ķekil 

6ôda; (ER-ESO)/ķPK kompozitlerinin su sorpsiyon eĵrileri ise ķekil 7ôde gºsterilmiĸtir. ¢alēĸmada, 

saf re­ine ve kompozitlerin su tutmasē, deiyonize suda 20 g¿n boyunca test edilmiĸtir. ķekil 6 ve 7, 

gravimetrik yºntemle elde edilen su sorpsiyonunun zamanla deĵiĸimini gºstermektedir.  

20 g¿nl¿k suda bekletmeden sonra KH 816 ile k¿rleĸtirilen ERônin su sorpsiyon dengesi, literat¿rle 

uyumlu olarak %2.76 olarak tespit edilmiĸtir. ESO, ERônin su sorpsiyonunu artērmēĸ ve (ER-ESO) 

karēĸēmēnēn su sorpsiyonu %3.46 olarak tespit edilmiĸtir. ERônin ve ER-ESOônun ķPK ile takviye 

edilmesi, matrisin su sorpsiyonunu sērasēyla 2-4.69 ve 1.3-7.49 kat artērmēĸtēr. Kompozitlerde ķPK 

oranēnēn artmasēyla su sorpsiyonundaki artēĸēn sebebinin yapēdaki organik maddeye baĵlē olduĵu 

d¿ĸ¿n¿lmektedir.  
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      ķekil 6. ER/ķPK kompozitlerinin su sorpsiyon eĵrileri (k¿rleĸtirici- KH 816) 

      

     ķekil 7. (ER-ESO)/ķPK kompozitlerinin su sorpsiyon eĵrileri (k¿rleĸtirici- KH 816) 

 

Sonu­lar ve ¥neriler 

¢alēĸmada ticari epoksi re­inenin, ĸeker pancarē k¿spesi (ķPK) ile takviye edilerek kompozitleri 

oluĸturulmuĸtur. Ayrēca, epoksi matris %50 oranēnda epokside soya yaĵē (ESO) ile modifiye edilerek 

kompozitlerin biyo i­eriĵi artērēlmēĸtēr. Kompozitlerin k¿rleĸme dereceleri FTIR spektrumlarēndan 

yararlanarak belirlenmiĸtir. ER/ķPK kompozitlerinin k¿rleĸme dereceleri %79-98 aralēĵēnda 

deĵiĸmiĸtir. 

Ayrēca, ķPK kompozitlerinde mekanik ºzelliklere k¿rleĸtirici etkisi araĸtērēlmēĸ, KH 816 

k¿rleĸtiricisinin daha etkili olduĵu gºr¿lm¿ĸt¿r. ķPK hem ER, hem de (ER-ESO) matrisli 

kompozitlerde saf matrise gºre ­ekme uzamasēnda artēĸa neden olmuĸtur. Epamine PC 17 k¿rleĸtiricili 

ER/ķPK kompozitleri ile karĸēlaĸtērēldēĵēnda, KH 816 k¿rleĸtiricili kompozitlerin ­ekme dayanēmē ve 

­ekme uzamasē deĵerlerinin daha y¿ksek olduĵu tespit edilmiĸtir. Sertlik deĵerleri ise hemen hemen 

aynē bulunmuĸtur. Elastisite modul¿ deĵerleri ER kompozitlerinde artmēĸ, (ER-ESO) kompozitlerinde 

ise azalmēĸtēr. T¿m kompozitlerin sertlik deĵerlerinde az artēĸ gºr¿lm¿ĸt¿r. 

Epamine PC ile k¿rleĸtirilen ERônin su sorpsiyon dengesi, literat¿rle uyumlu olarak %0.172 olarak 

tespit edilmiĸtir. ESO, ERônin su sorpsiyonunu artērmēĸtēr (%0.98). KH 816 ile k¿rleĸtirilen ERônin su 

sorpsiyon dengesi, literat¿rle uyumlu olarak %2.76 olarak tespit edilmiĸtir. ESO, ERônin su 

sorpsiyonunu artērmēĸ ve (ER-ESO) karēĸēmēnēn su sorpsiyonu %3.46 olarak tespit edilmiĸtir. ERônin 

ve ER-ESOônun ķPK ile takviye edilmesi, matrisin su sorpsiyununu sērasēyla 2-4.69 ve 1.3-7.49 kat 

artērmēĸtēr. 
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Aramid, karbon, grafit, boron, silisyum karb¿r (SiC), cam vb. malzemeler matrislerde yaklaĸēk %60 

hacim oranēna kadar kullanēlabilmekte ve matrisi pekiĸtirici iĸlevi olmaktadēr. Kompozit 

malzemelerin dezavantajlē yanlarēnē ortadan kaldērmaya yºnelik ­alēĸmalar g¿n¿m¿zde de yaygēn 

yapēlmakta olup, yaptēĵēmēz araĸtērma sonucunda da sanayi atēklarēnē kullanarak yapēlan kompozit 

malzemelerin metalik ve diĵer malzemelerin yerini alabileceĵini d¿ĸ¿n¿yoruz. Ayrēca, bu ­alēĸma ile 

farklē atēklarēn kompozit yapēlarda deĵerlendirilebileceĵi gºr¿lm¿ĸ olup bu bilgiler ēĸēĵēnda yeni 

malzemelerin ¿retilebileceĵi d¿ĸ¿n¿lmektedir. 

Teĸekk¿r 

Bu ­alēĸma Sel­uk ¦niversitesi Bilimsel Araĸtērma Projesi Koordinatºrl¿ĵ¿ tarafēndan kabul ed len 
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¥zet: ¢elik taĸēyēcē sistemler, g¿n¿m¿zde y¿ksek taĸēma kapasitesine sahip olmalarē, 

s¿nek davranēĸ gºstermeleri gibi ºzelliklerinden dolayē tercih edilen taĸēyēcē sistemlerdir. 

¦retim aĸamasēnda iyi bir kontrolden ge­miĸ olan ­elik malzemesinden ¿retilmiĸ ­elik 

yapē elemanlarēnēn taĸēyēcē ºzellikleri ­eĸitli ­evresel etkiler nedeniyle zarar gºrerek 

zamanla azalabilmektedir. ¢elik yapē elemanlarēnēn b¿nyesinde bozulmalara neden 

olabilen bu zararlē etkilerin en ºnemlilerinden biri korozyon hasarēdēr. Korozyon olayē 

­evresel etkiler altēnda ­elik taĸēyēcē sistemlerde ka­ēnēlmaz olabilmektedir. ¥zellikle 

otoparklar, liman yapēlarē, kºpr¿ tabliyeleri ve kºpr¿ ayaklarē gibi yapēlar dēĸ ­evre 

koĸullarēna maruz olduĵundan bu tip yapēlarda korozyon oluĸma ihtimali y¿ksektir. 

Korozyon hasarēnēn, hem fiziksel hem de kimyasal olarak bir deĵiĸim meydana 

getirmesinden dolayē oluĸacak hasar daha da ºnemli hale gelmektedir. Korozyon 

oluĸumu, metallerde k¿tle kaybēna neden olduĵu i­in elemanēn dayanēmēnda ve kullanēm 

ºmr¿nde azalma meydana getirmekte ve oluĸan kimyasal reaksiyonlarla da malzemenin 

ºzelliklerini deĵiĸtirebilmektedir. Korozyondan korunabilmek i­in korozyonun oluĸum 

mekanizmasēnēn bilinmesi ºnemlidir. Bu ­alēĸmada, 2 farklē levha kalēnlēĵēna sahip (4 

mm ve 6 mm) korozyonsuz ve %10 oranēnda korozyona uĵratēlmēĸ yapēsal ­elik elemanlar 

eksenel ­ekme kuvveti etkisi altēnda deneye tabi tutulmuĸtur. ¢elik deney elemanlarēnda 

korozyon hasarē oluĸumu sonucunda gºzlenen davranēĸ farklēlēĵē ve eksenel ­ekme y¿k 

taĸēma kapasitesindeki deĵiĸimler incelenmiĸtir. Deneyler sonucunda ­elik malzemesinin 

korozyona uĵramasē ile referans numuneye gºre ­ekme dayanēmēnda azalmalar meydana 

geldiĵi ve s¿neklik ºzelliĵinin ºzellikle levha kalēnlēĵēnēn 6 mm olduĵu durumda ºnemli 

oranda azaldēĵē gºzlenmiĸtir.  
 

Anahtar Kelimeler: ­elik, korozyon, ­ekme dayanēmē 

 

Giriĸ 

En genel tanēmēyla korozyon, metallerin ­evresel etkilerle etkileĸime girerek b¿nyesinde fiziksel ve 

kimyasal deĵiĸikliklerin oluĸmasēdēr. Korozyon metallerin kimyasal veya elektrokimyasal olarak 

aĸēnmalarē ve doĵada bulunduklarē bileĸiklere dºn¿ĸme eĵilimleridir (Gedikli, 2004). Korozyon 

sonucunda elemanda k¿tle azalmasē meydana gelmektedir. 

Korozyon olayē ­evresel etkiler altēnda ­elik taĸēyēcē sistem elemanlarēnda ka­ēnēlmaz olabilmektedir. 

Bunun yanēnda, ºzellikle otoparklar, liman yapēlarē, kºpr¿ tabliyeleri ve kºpr¿ ayaklarē gibi yapēlar 

dēĸ ­evre koĸullarēna maruz olduĵundan bu tip yapēlarda korozyon oluĸma ihtimali y¿ksektir (Yavuz, 

2011). ķekil 1'de korozyonun zamanla malzemede meydana getirdiĵi kesit kaybēna bir ºrnek 

gºr¿lmektedir.  
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ķekil 1. Korozyon hasarēnēn oluĸtuĵu bir ­elik kiriĸ 

 

 

Korozyon hasarē oluĸtuktan sonra dolaylē ve dolaysēz olarak etkileri bulunmaktadēr. Tasarēm 

aĸamasēnda belirlenen dayanēm ve kullanēm amacēnē karĸēlayamayacak ĸekilde korozyona uĵramēĸ 

taĸēyēcē elemanlarēn yenileri ile deĵiĸtirilmesi ilave bir maliyet ortaya ­ēkarmaktadēr. Yenileme iĸlemi 

aynē zamanda hammadde rezervlerinin azalmasēnē hēzlandērmaktadēr (Gedikli, 2004). Korozyondan 

korunmak i­in korozyonun ve oluĸum mekanizmasēnēn bilinmesi ºnemlidir. Sulu ortamda oluĸan 

bozulmalar elektrokimyasal korozyon, metal ve alaĸēmlarēnēn oksitlenmesi ise kimyasal korozyon 

olarak tanēmlanmaktadēr (Doruk, 1982). 

Korozyon oluĸumu genelde elektrokimyasal olaylarla meydana gelmektedir. Metal elektriĵi ileten bir 

ortamda ise elektrokimyasal korozyon oluĸmaktadēr. Korozyon h¿cresinde bir anot bir katot olmak 

¿zere 2 adet elektrot elektrolit olarak adlandērēlan elektriĵi ileten sēvē i­erisinde bulunmaktadēr. Bu 

sēvē i­erisinde oluĸan elektrokimyasal olayda elektron alēĸveriĸi meydana gelmekte, elektrik ¿reten ve 

elektrik t¿keten olmak ¿zere iki farklē tepkime oluĸmaktadēr (Taze, 2003). Metal ¿zerinde bulunan 

anot bºlgesi elektron kaybederek ve ­ºz¿nerek korozyona uĵramaktadēr (Doĵan, 2006).  

Bu ­alēĸmada, S235 ­eliĵinden ¿retilmiĸ, 2 farklē levha kalēnlēĵēnda (4 mm ve 6 mm) korozyonsuz ve 

aĵērlēk­a %10 oranēnda korozyona uĵratēlmēĸ yapēsal ­elik elemanlar eksenel ­ekme kuvveti etkisi 

altēnda deneye tabi tutulmuĸtur. ¢elik deney elemanlarēnda korozyon hasarē oluĸumu sonucunda 

gºzlenen davranēĸ farklēlēĵē ve eksenel ­ekme y¿k taĸēma kapasitesindeki deĵiĸimler incelenmiĸtir.  

Deneysel ­alēĸma 

Deneylerde 2 adet korozyonsuz 4 mm kalēnlēĵēnda referans levha numunesi (N4L-1 ve N4L-2), 2 adet 

%10 korozyona uĵramēĸ 4 mm kalēnlēĵēnda levha numunesi (N4LD-1 ve N4LD-2), 2 adet 

korozyonsuz 6 mm kalēnlēĵēnda referans levha numunesi (N6L-1 ve N6L-2) ve 2 adet %10 korozyona 

uĵramēĸ 6 mm kalēnlēĵēnda levha numunesi (N6LD-1 ve N6LD-2) olmak ¿zere toplam 8 adet numune 

incelenmiĸtir (Duysak, 2019). Numunelerde gºvde kēsēmlarē aĵērlēk­a %10 korozyona uĵratēlmēĸtēr. 

Numune boyutlarē ve korozyona uĵratēlan bºlge ķekil 2'de gºsterilmektedir. 

 

 
ķekil 2. Deney numunelerinin boyutlarē ve korozyona uĵratēlan bºlge 

 

 

Deney numunelerine hēzlandērēlmēĸ korozyon uygulamasē, Konya Teknik ¦niversitesi Deprem 

Araĸtērma Laboratuvarēnda ger­ekleĸtirilmiĸtir. Deney numuneleri 1 metre uzunluĵundaki havuzda 

%3.5 NaCI ­ºzeltisi i­erisinde korozyona uĵratēlmēĸtēr. Hēzlandērēlmēĸ korozyon deneyinde, voltaj 

veya akēm sabit tutulabilmektedir (Ko­er ve ark. 2019). Bu ­alēĸmada, deney numunelerine sabit akēm 

uygulanmēĸtēr. ¢ºzelti i­ine yerleĸtirilen numunelere 1 amper akēm verildikten sonra ­ºzelti ile temas 

eden bºlgeler hēzlē korozyona maruz kalacaklarēndan, korozyon oluĸumunun istenmediĵi bºlgeler alt 

kēsēmlarēnēn su ile temas etmemesi i­in su yalētēm malzemesi olan aqua blocker (SMP polimer hibrid 

kaplama) malzemesi ile kaplanmēĸtēr. Deney numunelerinin aĵērlēk­a %10 korozyona uĵratma 

s¿resinin belirlenmesi i­in Faraday denklemi (ASM Handbook, 1992) kullanēlmēĸtēr (Denklem 1). Bu 

denkleme gºre numunenin k¿tlece %10 korozyon kaybēna ulaĸacaĵē miktar hesaplanmēĸ, numunenin 

bu k¿tle kaybēna ulaĸacaĵē s¿re belirlenmiĸ ve numuneler havuzda bu s¿re kadar bekletilmiĸtir. 
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Numuneler havuzdan ­ēkarēldēktan sonra ¿zerindeki pas ve reaksiyon sonucu oluĸan tabaka 

temizlenmiĸtir.  

 

     M= 
ȢȢ

Ȣ
                               (1) 

 

Bu form¿lde, M : ­ºz¿nm¿ĸ metalin k¿tlesi, I: akēm (A), t: zaman (sn), Aw: demir atom birim aĵērlēĵē, 

n : demir atom deĵerliliĵi (oluĸan pas genelde Fe(OH)2  olduĵu i­in n: 2 veya 3 alēnēr), F : Faraday 

sabiti'ni (96500 coulomb) gºstermektedir.  

 

Hēzlandērēlmēĸ korozyon iĸleminin uygulanmasēnēn ardēndan deney numuneleri eksenel ­ekme 

deneyine tabi tutulmuĸtur. Deney sonucunda 4 mm kalēnlēĵēndaki levhalarēn ů-Ů eĵrileri ķekil 3'te, 

gerilme ve birim uzama deĵerlerinin karĸēlaĸtērmalē tablolarē ise Tablo 1 ve Tablo 2'de gºr¿lmektedir. 

6 mm kalēnlēĵēndaki levhalarēn ů-Ů eĵrileri ķekil 4'te gerilme ve birim uzama deĵerlerinin 

karĸēlaĸtērmalē tablolarē ise Tablo 3 ve Tablo 4'te gºr¿lmektedir. 

4 mm kalēnlēĵēndaki levhalarda %10 korozyona uĵrayan numunelerde referans numuneye gºre 

ortalama akma dayanēmē ve ortalama akma birim uzamasē %1, ortalama kopma birim uzamasē %3 

azalmēĸtēr. ¢ekme dayanēmda ise % 5.5 azalma meydana geldiĵi belirlenmiĸtir.  

6 mm kalēnlēĵēndaki levhalarda %10 korozyona uĵrayan numunelerde referans numuneye gºre  

ortalama akma dayanēmē %32, ortalama akma birim uzamasē %16 ve ortalama kopma birim uzamasē 

%38 azalmēĸtēr. ¢ekme dayanēmda ise %24 azalma meydana gelmiĸtir. 

ķekil 5 ve ķekil 6'da 4 ve 6 mm kalēnlēĵēndaki levhalarēn deney sonunda elde edilen hasar ve kērēlma 

ĸekilleri gºr¿lmektedir. 

 

 

 
ķekil 3. 4 mm kalēnlēĵēndaki levhalarda ů-Ů grafikleri 

 
Tablo 1. 4 mm kalēnlēĵēndaki levhalarda belirlenen ­ekme gerilmesi deĵerleri 

Eleman 

Ķsmi 

Akma 

Gerilmesi 

(MPa) 

Ort.Akma 

Gerilmesi 

(MPa) 

Fy,ort/ 

Fy,ortreferans 

¢ekme 

Gerilmesi 

(MPa) 

Ort. Maksimum 

¢ekme 

Gerilmesi 

(MPa) 

Fm,ort/ 

Fm,ortrefe

rans 

N4L-1 284.98 
286.60 1.00 

369.27 
375.10 1.00 

N4L-2 288.18 380.96 

N4LD-1 281.85 
284.83 0.99 

356.37 
355.05 0.94 

N4LD-2 287.81 353.73 
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Tablo 2. 4 mm kalēnlēĵēndaki levhalarda belirlenen birim uzamalar 

Numune 

no 
Akma 

Birim 

Uzamasē 

Ort. Akma 

Birim 

Uzamasē 

Ůy,ort / 

Ůy,ortreferans 

Kopma 

Birim 

Uzamasē 

Ortalama 

Birim 

Uzamasē 

Ůu,ort / 

Ůu,ortreferans 

N4L-1 0.0092 
0.00830 1.00 

0.28892 
0.28902 1.00 

N4L-2 0.0074 0.28912 

N4LD-1 0.00844 
0.00825 0.99 

0.28254 
0.28140 0.97 

N4LD-2 0.00807 0.28027 

 

 
ķekil 4. 6 mm kalēnlēĵēndaki levhalarda ů-Ů grafikleri 

 
Tablo 3. 6 mm kalēnlēĵēndaki levhalarda belirlenen ­ekme gerilmesi deĵerleri 

Eleman 

Ķsmi 

Akma 

Gerilmesi 

(MPa) 

Ort.Akma 

Gerilmesi 

(MPa) 

Fy,ort/ 

Fy,ortreferans 

Maksimum 

¢ekme 

Gerilmesi 

(MPa) 

Ort. Maksimum 

¢ekme 

Gerilmesi 

(MPa) 

Fm,ort/ 

Fm,ortreferan

s 

N6L-1 270.27 
260.27 1.00 

362.72 
365.465 1.00 

N6L-2 250.27 368.21 

N6LD-1 169.76 
178.45 0.68 

273.34 
280.62 0.76 

N6LD-2 187.13 287.89 
 

 

Tablo 4. 6 mm kalēnlēĵēndaki levhalarda belirlenen birim uzamalar 

Numune 

no 
Akma 

Birim 

Uzamasē 

Ort. Akma 

Birim 

Uzamasē 

Ůy,ort / 

Ůy,ortreferans 

Kopma 

Birim 

Uzamasē 

Ortalama 

Birim 

Uzamasē 

Ůu,ort / 

Ůu,ortreferans 

N6L-1 0.00853 
0.00889 1.00 

0.44585 
0.44154 1.00 

N6L-2 0.00905 0.43723 

N6LD-1 0.00703 
0.00750 0.84 

0.27521 
0.27588 0.62 

N6LD-2 0.00796 0.27654 
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ķekil 5. 4 mm kalēnlēĵēndaki levhalarda deney sonundaki kērēlma ĸekilleri 

 

ķekil 6. 6 mm kalēnlēĵēndaki levhalarda deney sonundaki kērēlma ĸekilleri 

Sonu­ 

¢elik yapē elemanlarēnda ­evresel koĸullar nedeniyle ka­ēnēlmaz olarak ortaya ­ēkabilen korozyon 

­eliĵin b¿nyesinde bozulmalara neden olabilmektedir. Korozyon s¿reci arttēkca malzemede kesit 

azalmasēnēn yanēsēra malzemenin mekanik ºzelliĵinde de deĵiĸme meydana gelmektedir. Bu 

­alēĸmada, ­elik yapēlarda oluĸmasē muhtemel korozyon nedeniyle ­elik elemanlarēn eksenel y¿k 

taĸēma kapasitesindeki ve gº­me davranēĸēndaki deĵiĸimler incelenmiĸtir. Bu ama­la 4 mm ve 6 mm 

kalēnlēĵa sahip 2 tip levha numunesinde aĵērlēk­a %10 korozyon oluĸmasē durumunda ­ekme 

etkisinde elde edilen sonu­lar verilmiĸtir. Levha kalēnlēĵēnēn 4 mm olduĵu numunelerde korozyonlu 

durumda da kērēlma ĸeklinin s¿nek malzemelerde olduĵu gibi oluĸtuĵu, 6 mm kalēnlēĵēndaki 

levhalarda ise daha gevrek bir kērēlma ĸeklinin meydana geldiĵi gºzlenmiĸtir. Referans numuneye 

gºre ­ekme dayanēmlarēndaki azalma 4 mm kalēnlēĵēndaki numunelerde %6, 6 mm kalēnlēĵēndaki 

numunelerde %24 olmuĸtur. Deney numunelerinde k¿tle kaybēnda %10 azalma olmasēna karĸēn 

­ekme dayanēmēndaki azalma aynē oranda olmamaktadēr.  
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Abstract:  
 

At the establishment period of Turkish Republic, there are significant problems that need urgent solutions concerning basic 
infrastructure based issues. It is mostly determined that the Bank of Municipalities established as a result of the necessities of 
the municipal administrations in Turkey. Critically, the Bank of Municipalities has been set up in order to eliminate the 
lack of resources of the municipalities in the financing of urban infrastructure and to realize the reconstruction of 
municipalities in 1933 in Turkey. Later, the Law No. 4759 on the establishment of the Bank of Provinces put into force, 
including not only the municipalities but also the special provincial administrations, and villages in 1945. The Bank of 
Provinces has an important responsibility in meeting the financing needs of local governments and it has also technical 
investment responsibility. The Bank of Provinces was also affected by the socio-economic transformation process after the 
1980s in Turkey and it was transformed into Ilbank Inc. Within the scope of the study, the process of the emergence of 
Bank of Provinces will be examined in detail. Secondly, the transformation process of Bank of Provinces to Ilbank Inc. is 
tried to be studied, and the effects and reflections of this process on local governments will be searched in detail. At the last 
part, a general evaluation is tried to be made concerning this transition process. 

 
 

Key Words: Local governments, Bank of Municipalities, Bank of Provinces, Ilbank Inc. 

 

 

 

I.INTRODUCTION:  

The Bank of Provinces, which was established in 1933 as a restructuring of the Bank of 

Municipalities, has the responsibility of financial support to the municipalities and the implementation 

of infrastructure investments on behalf of the relevant municipalities, have also positive benefits at the 

provision municipal services, especially in small-scale settlements (Berk, 2003:75). The Bank of 

Provinces has determined to have five type of responsibilities such as to provide credit to local 

governments for urban planning and infrastructure investment, to make or have it made with 

undertaking the investments of the same units on the same subject, to provide local administrations 

the tools and materials for these works and to perform the bank works to be permitted in their statutes 

(G¿ler, 1997: 55). By the restructuring of Bank of Provinces, Bank has been transformed into Ilbank 

Inc. with the Iller Bank Law No.  6107 (Serter, 2015: 6).  

 

At the study, the Bank of Provinces transition has been examined with starting from the establishment 

of the Bank of Municipalities to the Ilbank Inc. At the study, the bank of Provinces transformation 

process to Ilbank Inc. is tried to be examined with focusing on the main impacts of that process on 

local governments.  

II.THE BANK OF MUNICIPALITIES ( Belediyeler Bankasē) PERIOD: 

The law of municipalities numbered 1580 asserted as an influential step at the establishment of the 

Bank of Municipalities. It is also determined that Article 131and Article 132 of the Law of 

Municipalities numbered 1580 was also concerning with the Bank of Municipalities because those 

provisions put emphasis on the establishment of a bank for municipalities and the necessary 

preparations for the capital of this bank to be established, the Bank of Municipalities was established 
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by Law No. 2301 dated June 11, 1933, the capital of the bank was foreseen as 15 million TL with 

having two critical target such as to realize the reconstruction of municipalities and to provide 

financing of municipalities who are lacking financial resources (Kiper, 2008: 76).  

In the 1930s in Turkey, it is elucidated that the role of national banks in the economy is not strong, 

and the state resources are directed to industrial investments. In this context, when considering the 

financial condition of the municipalities at that related period, it is also determined that the current 

income of municipalities and their incomes from the general budget are collected at a certain rate in 

the central institution of the Bank of Municipalities, where they are redistributed among 

municipalities through lending. Besides, it is also highlighted that the Bank of Municipalities has the 

responsibility to create the necessary financing for this work, and on the other side the other critical 

institution is the the Municipal Development Zoning Committee that dealing with the provision of the 

necessary urban infrastructure in parallel with industrialization under the control of the state (G¿ler, 

1996: 88).  

According to the third article of the Law of Bank of Municipalities, the responsibilities are determined 

as follows (Yaĸ, 2011: 61); 

I. To pay the municipalities the money they will need for public services according to the importance 

of the works to be done and the ability of the municipalities to pay, 

ii. To open short or long-term advances and current accounts, mediating and guaranteeing them, 

iii. To perform bank affairs to be allowed in its main statute. 

At that time, it is elucidated that the Ministry of Interior that prepared the Law evaluated the Bank as 

an entity that is attributed only by the function of providing credit to municipal administrations. It is 

also pointed out that special provincial administrations and villages were not included in that 

framework, the organization have not a property of investment, and the bankôs responsibility is related 

to a special banking activity as providing credit to municipalities for specific issues (G¿ler, 1996: 89). 

The Bank of Municipalities has been determined to establish in order to eliminate the lack of 

resources of the municipalities in the financing of urban infrastructure. So, it is highlighted that a 

relationship has been set up having a two-way peculiarity, including the transfer of resources from the 

municipalities to the Bank and Bankôs provision of credits to the municipalities (¥zkan and T¿rker, 

1998: 42).  

One of the most of significant role of the Bank is designated as to provide resources to the 

municipalities for development activities, and it is added that the Bank will provide this resource in 

two ways, firstly from its own accumulation, and secondly, from financial institutions by mediating 

municipalities (G¿ler, 1996: 89-90).  

It is pointed out that the period between 1933 and 1944 that the Bank of Municipalities had provided 

its services, there were numerous problems that can be listed as; the problems in related service 

provision, the state was not strong in terms of resource and technical personnel and the problems 

brought by World War II. It is also added that in spite of all problems that have been confronted at 

that period, the authority had realized significant implementations pertinent with the municipal 

administrations (Kiper, 2008: 78). 

Additionally, it is also elucidated that a thought has come out on the change of the structure of the 

Bank of Municipalities owing to those listed reasons such as the authority only conduct activities for 

municipalities (not including special provincial administrations and villages), insufficiency at the 

establishment capital of the Bank that cannot meet raising credit necessity and also the issues such as 

the special provincial administrations and villages who are in need of the financial resources and 

technical assistance are excluded from these aids. The Law No. 4759 on the establishment of the Bank 

of Provinces adopted on 13.06.1945, and published in the Official Gazette on 23.06.1945 (Berk, 2003: 

76-77). 

III. THE BANK OF PROVINCES ( Ķller Bankasē): 
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The difference of necessities and conditions in Turkey has designated to bring a different approach in 

the establishment of Bank of Provinces from the west samples. It is elucidated that the provision of 

financing and credit for the development of local administrations is not sufficient, it is also essential to 

have a wide technical staff and technical facilities in related with the local governments. So, it is 

designated that the credit and technical application were considered together in preparing legislation 

in regard to the functioning of the Bank of Provinces in Turkey (¢oker, 1989: 1). 

 

Besides, the reasons for transforming the Bank of Municipalities into Bank of Provinces were listed as 

follows (Yaĸ, 2011: 63-64): 

i. Economic and social conditions pave the way for the need for a bank that can serve all local 

governments, 

ii. The necessity towards a new formation not only a lending institution but also having the technical, 

infrastructure, and supplier structure, 

iii. In spite of the fact that Bank of Municipalities belongs to municipalities, the main power in the 

Bank of Municipalities is at the Ministry of Interior and the Council of Ministers. 

iv. Financial adversities over local governments in Turkey, created by the Second World War,  

vi. The idea of uniting technical and financial support units under a single roof in regard to the 

effectiveness of the services. 

A re-arrangement has been emphasized to occur in the Bank of Municipalities, the Bank named as 

Bank of Provinces by the Law No. 4759, by reorganizing with including special provincial 

administrations and villages having public corporate entities as well as municipalities (Kestane, 1996: 

27).
 
 

On 29 July 1944, the Draft Law on Local Governments Imar Bank was submitted to the Turkish 

Grand National Assembly of Turkey, and the name of the institution was accepted as Bank of 

Provinces with the proposal of the Budget Committee of Turkish Grand National Assembly and Bank 

of Provinces was established with the capital of 100.000.000 TL with the Law No. 4759 dated 13 June 

1945 (Kiper, 2008: 79).  

In the first article of Bank of Provinces Law No. 4759
1
, it was declared that,  

ñBank is established as the name of Bank of Provinces having corporate entity as dealing with the 

issues related to the development works of municipalities, special provincial administrations and 

village administrations and the associations to be established by these administrations and the 

administrations and institutions related to the mentioned administrations, having legal personality or 

not and annexed budget administration and institutions, tied to that law  with the provisions of the 

private law in all transactions. The center of the bank is Ankaraò. 

At that context, it is pointed out that the Bank has the responsibility of financial intermediary duty and 

construction works in other words the technical investment responsibility have given to that related 

authority; the Bank of Provinces is determined to design as a local government bank and as an 

investor institution (Kiper, 2008: 79).  It is also highlighted that the purpose of the establishment of 

Bank of Provinces is different from the establishment purpose of the Bank of Municipalities; the 

purpose of the establishment of Bank of Municipalities was clarified as to provide credit to 

municipalities, on the other side the purpose of the establishment of the Bank of Provinces was 

determined to deal with the development works of local government units (G¿ler, 1997: 44-45). 

In the Article 7 of the Law on Bank of Provinces
2
, the duties of the Bank of Provinces are determined 

as: 

 

                                                             
1 For Details, see, The Law No. 4759 on Bank of Provinces, p.1. 
2 For Details, see, The Law No. 4759 on Bank of Provinces, p.1-2. 



 

International Science and Academic Congress                                                             

 

195  
Full Text/Tam Metin                Proceedings Bookκ.ƛƭŘƛǊƛƭŜǊ YƛǘŀōƤ                 Volume/Cilt:1 

a) To facilitate the realization of facilities, structures and other works related to the local public 

services to be performed by the administrations and institutions shown in Article 1; to provide 

credit in accordance with the terms and conditions written in their statute to cities, towns and 

villages in order to support the realization of plans and programs concerning the establishment 

and development; 

b) To make or to have it made the maps, plans, projects, explorations and studies on the requests of 

these administrations and institutions, provided that the provisions of Law No. 3611 remain 

valid, to provide the facilities and structures that are impractical to be built by institutions and 

administrations or that are beneficial to be built in bulk by the bank within the main programs to 

be accepted by the Ministry of Interior, 

c) To take over the responsibility of supervision of work done with taking loan from the Bank 

aside from those that their the construction and supervision are given to the Ministry of Public 

Works with the Law No 3611 according to the request and by possibility, 

d) To sell or rent the machinery, tools, supplies, and goods that can be obtained, which will be 

required for the administrations and institutions shown in the first article, 

e) To insure the movable and real estate properties that these administrations and institutions 

would like to insure with the bank tool, 

f) To carry out bank affairs to be permitted in its statute, 

g) To provide all kinds of tools and materials for the above-written assignments and to make the 

necessary facilities directly or through the partnership, if deemed necessary to make partnership 

to the works on this subject. 

 

It is also determined that the duties of the bank can be grouped under four main headings according to 

the Article 7 of Bank of Provinces Law No. 4759 (Berk, 2003: 78): 

- To prepare the infrastructure plans and projects of the cities, to prepare primarily water distribution, 

water treatment, sewage, wastewater treatment, social purpose construction projects, 

- To open and evaluate tenders, sign contracts, 

- To open short, medium or long-term loans for financing projects, to apply to the Municipal Fund or 

capital market transactions. 

- To provide insurance and guarantee for municipal investments. 

At that context, G¿ler (1997: 55) determined that ñthe institution is an intermediary institution in 

terms of organization duties, having the intermediation peculiarity as financial and technical investor; 

as a financial mediator, the bank firstly regulated the flow of funds between the local administrations, 

then between the municipalities and the financial system, and finally, the local government units and 

central governments, and as a technical tool, not for all local government units, except the villages, 

partially special provincial administrations, but especially with the municipalities oriented relation 

between the municipalities and construction and industry sectorò. 

III.1. The Re-structuring of Bank of Provinces: 

After the 1980s, it is determined that the public spaces have been started to open to international 

private capital by the structural adjustment agreements signed with World Bank and the IMF (Kiper, 

2008: 88-89). The basis of that formation is identified as listed themes such as; to rely on domestic, 

especially foreign private capital instead of public resources, to leave the local infrastructure sector to 

domestic/ foreign companies, and to get the price from the citizens, especially by including the profit. 

Significantly, it is pointed out that at the structural adjustment programs, the issue of the restructuring 

of Bank of Province is dealt with as part of local governments reform, and the narrowing the functions 

of Bank of Provinces came to the agenda in this process (Kiper, 2008: 89).  

At the Local Governments Special Commission Report of State Planning Organization (SPO, 2001: 

66), it is emphasized that ñby the 1980s onwards public loans continued to be facilitated by local 

governments, by means of the Bank of Provinces, but private sector loans launched to take part in the 

agenda. It is also illustrated that between 1986 and 1995, municipalities were provided with a loan of 
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TL 7.8 trillion TL by the Bank of Provinces while municipalities used the credit of 14.2 trillion TL 

from commercial banks in the same period. A second function of the Bank of Provinces is determined 

to emerge as becoming an intermediary institution that provides assurance between local governments 

that use credit and domestic credit institutionsò.
 
 

It is also clarified that on the account of the dominance of neo-liberal market thinking and 

globalization, and the reform views that have been put forward in different reports and plans, one of 

the significant target is designated as to make changes and improvements in the structure and 

functions of the Bank of Provinces, it is added that while at the internal source recommendations, 

there is such a discourse that adopted the need of improvements but mainly putting emphasis on the 

stateôs contribution and support on the Bankôs capital and local governments, at the external source 

recommendations, the discourse ,s concerning with the termination of the impact of the state, and 

leaving the Bank to the functioning dynamics of the market (Kēlē­ and G¿l, 2015: 220). 

 

At that context, it is clarified that many domestic and foreign reports came to the front side on the 

basis of the arrangements in the structure and functioning of Bank of Province, such as OECD (1961) 

Report, IBRD (WB)/ (1987) ñ¢ukurova Urban Development Projectò Report (1987), WB (1992) 

Report, IMF (1993) Report, Bank of Provinces Re-organization Research Report, Roundtable 

Meeting of Local Governments and Bank of Provinces, WB (2004) Report, WB (2006) Project and 

Credit Agreement and Bank of Provinces Strategic Plan (2006-2010) (Namazcē, 2013: 37-38). 

 

In that context, it is also highlighted that according to the neoliberal approach, the Bank of Provinces 

should be considered with the local government system in Turkey and re-structuring should be made 

as part of the local government reform (TMMBO, 2006: 20). In that context, it is pointed out that the 

problem areas of the Bank of Provinces are listed as follows: 

  Å Bank of Provinces is unable to provide long-term loans due to its commitment to the central 

budget; cannot determine interest rates by itself; cannot act independently in investment decisions. 

  Å Bank of Provincesô inability to act alone in local investments hinders the strengthening of local 

governments; municipalities cannot make improvements at technical capacity and financial issues. 

Å Bank of Provinces is obliged to make losses due to the fact that banking transactions cannot be done 

with market logic.  

Å The weak credit values of municipalities and the absence of the return of loans are demonstrated as 

the main reasons for the financial difficulties of Bank of Provinces.  

Å The criteria in choosing investments are weak. Accurate cost estimation cannot be made because 

financing and technical assistance are considered together (TMMBO, 2006: 20-21). 

IV. 6107 ILBANK INC.(A.ķ.) PERIOD: 

One of the other critical step in related with the re-structuring of Bank of Province came to the front 

side with the Draft Law on Iller Bank Joint Stock Company which was prepared by the Council of 

Ministers and that related Draft approved on 26.01.2011 by the Law No. 6107 and put into force on 

08.02.2011 (Yaĸ, 2011: 64). By the Iller Bank Law No. 6107, Bank of Provinces has been 

transformed into Ilbank Inc. as a joint-stock company status with legal personality and subject to the 

provisions of the private law (Kēlē­ and G¿l, 2015: 220). 

At the Iller Bank Law No. 6107, the first article concerning the establishment of the Bank, it is 

emphasized that
3
; 

ñArticle 1 - (1) A development and investment bank has been established under the title of Iller Bank 

Joint Stock Company under the status of joint stock company, having legal personality, subject to the 

provisions of the private law, except for the matters regulated by this Law. The abbreviated title of the 

                                                             
3 For Details, see, The Law No. 6107 on Iller Bank Joint Stock Company, p.1. 
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bank is ĶLBANK and its center is in Ankara. The Ministry to which the Bank is related is the Ministry 

of Public Works and Settlementò. 

 

At the Iller Bank Law No 6107, The aim and activities of the Bank have been determined at the 

Article 3
4
 as follows; 

1) The purpose of the bank; to meet the financial needs of the special provincial administrations, 

municipalities and affiliated organizations and local administrative unions with which they 

are members, to develop projects related to local common services of the people living within 

the boundaries of these administrations, to provide consultancy services to these 

administrations, to assist the realization of sub-and superstructure works with technical urban 

projects and to perform all kinds of development and investment banking functions. 

    2) To achieve these objectives: 

a) It may open short, medium, and long term cash and non-cash loans to its partners. 

b) It may conduct research, project development, and consultancy services on its activities or to 

provide technical assistance. 

c) It may establish and transfer a company under the leadership of the Bank. 

d) It can make insurance agency. 

e) It may open branches and representative offices at the national and international level and provided 

that it has the necessary permissions. 

f) It may cooperate with domestic and foreign financial institutions, and become a member of national 

and international organizations that those institutions participate. 

g) It may provide resources from domestic and foreign financial institutions, money and capital 

markets and all kinds of funds. 

h) It may carry out all kinds of development and investment banking operations that will help the 

realization of its purpose. 

ē) It may carry out other activities specified in the main regulation. 

i) To make or to have it made construction works with the special projects and urban infrastructure 

projects requested by the Ministry. 

j) In order to provide resources to the Bank, it makes or have it made implementations and profit-

oriented real estate investment projects, provided that it does not undertake any debt and conditional 

liability for the project resource. 

In that context, Kēlē­ and G¿l (2015: 221) emphasized that ñBank of Provinces has been transformed 

into a Joint Stock Company on the grounds of providing more efficient and effective service 

production, and with the new regulation, it is aimed to withdrawal of Bank from the activities of the 

special provincial administrations and municipalities related to the construction works on a large scale 

and to go to structuring that will respond to all kinds of credit demands of the special provincial 

administrations and municipalities, and at the rationale of this target, it is pointed out that Bank of 

Province is a development and investment bank that specializes at its theme and functioning 

according to the modern banking principlesò. 

Besides, the change that is brought by the Iller Bank Law No. 6107 is determined as the transition of 

Bank of Provinces that having a public corporate entity into a joint stock company (Yaĸ, 2011: 64). In 

that regard, Yaman (2012: 42) clarified that ñthe Bank of Provinces, which is a public corporate entity 

according to the Law No. 4759, has been converted into a private legal entity by Law No. 6107ò.  

                                                             
4 For Details, see, The Law No. 6107 on Iller Bank Joint Stock Company, p.1. 
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Moreover, the other significant change is declared as the villages are excluded as being a joint 

(partner) administration and the Bankôs partners are only special provincial administrations and 

municipalities (Yaĸ, 2011: 65). The partnership structure is seen at the Article 4 (1)
5
 of the Law No. 

6107 with the title partnership structure and capital, it is clarified that ñBankôs partners are special 

provincial administrations and municipalities. 

In that framework, local infrastructure and investment system is evaluated by G¿ler (1997: 65) with 

those words ñwith the structural adjustment policies, the local infrastructure finance and investment 

system is tried to be put into a new model, and according to this model, the local infrastructure is a 

market property and the produced infrastructure will be priced and sold as other market goods, there is 

no place for non-market interventions such as subsidies, and the finance should be provided not from 

public sources but from national or international financial markets, investments will be made by 

private sector and not by public institutions, and the system needs an intermediary institution to assist 

local governments at finding resources for investment necessitiesò.  

V. CONCLUSION:  

The establishment period the Republic of Turkey faced with numerous problems, and it is pointed out 

that the basic infrastructure based issues have been tried to be realized with national resources; and 

the Bank of Municipalities was evaluated as an establishment period product (Kiper, 2008: 75). The 

Bank of Municipalities was established in 1933 and the main responsibility area is pointed out as to 

finance and reconstruction municipal administrations, not covering special provincial administrations 

and villages; and it has no peculiarity in related with investment. However, the problems such as the 

financial and technical requirements of special provincial administration and villages accelerated the 

transition process, and the re-structuring Bank of Municipalities came to the agenda, and the Bank of 

Provinces established with the Law No. 4759 in 1945. The transition process that is launched with the 

establishment of Bank of Municipalities has been sustained with the foundation of the Bank of 

Provinces. That new formation responsibility area differed from the Bank of Municipalities with 

covering special provincial administrations and villages, as well as municipal administrations.  

Additionally, the Bank of Provinces was not only dealing with financial intermediary, but it had also a 

technical investment responsibility differ it from the previous formation. Moreover, with the effect of 

the globalization and neo-liberal policies, re-structuring of the Bank of Province came to the agenda. 

The transition process has been carried with the Bank of Provinces transition into Ilbank Inc. by the 

Iller Bank Law No. 6107. Consequently, while there is a re-structuring effort on the Bank, its effect 

on local government structure has been carrying on and the necessity towards this formation is 

obvious especially for the small scale local government units who are in need of technical, 

consultancy, and financial assistance.  
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¥zet: Zinc oxide (ZnO) nanoparticles (NPs) are used in many different fields. However, 

their side effects should also be considered. In order to decrease the side effects, it is 

important to take the amino acids into the body. L-glutamine (GLU) is one of the amino 

acids that make up proteins. In this study, we aimed to elucidate ZnO NPs-induced 

cytotoxicity and genotoxicity, and to investigate the protective effects of GLU on ZnO 

NPs-induced toxicity in human pulmonary alveolar epithelial cells (HPAEpiC). 

Cytotoxic, genotoxic and antioxidative activities of different concentrations (5, 10, 20 

mg/L) of GLU and ZnO NPs on the cells were measured alone and in combination. It was 

revealed that when ZnO NPs was administered to cells alone, it produced a significant (p 

< 0.05) cytotoxic and genotoxic effect compared to the negative control, while decreasing 

the antioxidant capacity in the cells. GLU, in particular the treatment at its maximum 

concentration, inhibited the negative effects of ZnO NPs. Similarly, low antioxidant levels 

caused by ZnO NPs in cells were increased with GLU experiments. In conclusion, the 

present study revealed that GLU, an amino acid, could reduce the ZnO-induced genetic 

damage and cytotoxicity in HPAEpiC due to its antioxidant properties. 
 

Anahtar Kelimeler: antioxidant, genotoxicity, nanotoxicity, zinc oxide 

 

 

Introduction  

The area of nanotechnology is very broad and expanding. In addition to its use in fields such as 

physics, chemistry, biology, computer, materials science and electronics, it has begun to provide 

dramatic developments in the field of medicine (Saraceno et al., 2013; Ganesan and Choi, 2016). The 

rapid development process in the field of nanotechnology has also produced dangerous products. The 

possible toxic effects of some nanoparticles (NPs) used in nanotechnology to the human body, 

especially the respiratory system, have been reported (Dobrowolska et al., 2018; Lai et al., 2018). It 

has been found that prolonged exposure to nanoparticles can cause serious damage to human lungs. 

Some nanoparticles have high potential to reach the lungs because they are very light in unprocessed 

form and remain suspended in the air (Banerji et al., 2014; Sikes et al., 2016). Particle sizes are 

particularly important in the development of the nanotoxicity process. It has been determined that 

large nanoparticles produce cytotoxicity and genetic damage in lung cells (Apykhtina et al., 2018; Tao 

et al., 2018).  

Increasing the antioxidant capacity in the cells is of paramount importance in order to prevent these 

damage types (Emsen and Turkez, 2017). L-glutamine (GLU) is associated with protein synthesis. 

GLU helps prevent muscle breakdown to provide glutamine supplementation to other cells in the 

body. GLU helps to maintain the volume and hydration of cells, accelerating the healing period 

(Goswami et al., 2016). GLU strengthens the immune system because it is the most essential source 

of energy for the immune system. Those interested in bodybuilding are significantly reduced to 

glutamine levels after training (Asghari Hanjani et al., 2018). Therefore, GLU supplementation is 

required. Although numerous studies show the protective activities of GLU on human beings, no 

studies describing the protective properties of GLU against zinc oxide (ZnO) induced nanotoxicity 

could be found in the literature. Hence, in the present study, the effects of GLU against cytotoxicity 

and genotoxicity caused by ZnO NPs on human pulmonary alveolar epithelial cells (HPAEpiC) were 

evaluated. 
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Materials and Methods 

NP Synthesis and Characterization 

ZnO NPs were synthesized by direct precipitation method using zinc nitrate and KOH as precursors as 

previously described (Ghorbani et al., 2015). For the synthesis, zinc nitrate hexahydrate 

(Zn(NO3)2.6H2O) and KOH solutions were prepared using deionized water. The KOH was slowly 

added into Zn(NO3)2.6H2O solution at room temperature under stirring, which resulted in the 

formation of a white suspension. The white product was centrifuged at 5000 rpm for 25 min and 

washed three times with distilled water, and one time with absolute alcohol. The obtained product was 

calcined at 500ÁC for 4 h. Characterization of NPs UV-Vis spectroscopy was used to prove the 

existence of nanoparticles. The NPs were characterized by X-ray diffraction (XRD). The average 

crystallite sizes of the ZnO NPs were calculated from the full width at half maximum of XRD peaks 

by using Debye-Scherrer's formula and were found to be between 50-100 nm. 

Natural Compound 

GLU (Cas: 56-85-9, H2NCOCH2CH2CH(NH2)CO2H) that used in this investigation as an antioxidant 

agent was obtained from Sigma-Aldrich, Germany. 

Cell Cultures and Treatments 

HPAEpiC was provided from American Type Culture Collection (ATCC, USA). The cells were 

grown and maintained in Alveolar Epithelial Cell Medium (AEpiCM) consists of 500 ml of basal 

medium, 10 ml of fetal bovine serum, 5 ml of epithelial cell growth supplement and 5 ml of  

penicillin-streptomycin at 37ÁC in a 90% humidified incubator with 5% CO2. 

Testing Cytotoxicity, Genotoxicity and Oxidative Alterations 

For 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, the cells were 

cultured in in 48-well plates. Cells were incubated at 37ÁC in a humidified 5% CO2/95% air mixture 

and treated with ZnO NPs (100 mg/L) and GLU (5 (GLU 1), 10 (GLU 2) and 20 (GLU 3) mg/L) for 

72 h (Turkez et al., 2016a; Oztetik et al., 2017). In all assays, dimethyl sulfoxide (DMSO) + relevant 

cell culture medium (2% DMSO) was used as negative control (control (-)). MTT substrate solution 

was used according to the manufacturer's instructions (EMD Millipore Corporation, USA). In MTT 

assays, 1% Triton-X was used as positive control (control (+)). 

8-hydroxy-2ǋ-deoxyguanosine (8-OH-dG) assay kits were purchased from Cayman Chemical (Ann 

Arbor, MI, USA) for determining 8-OH-dG levels in cultures. All procedures were carried out in 

accordance with the providerôs manual (Turkez et al., 2016b). In genotoxicity assays, mitomycin-C 

(10
-7 

M) was used as control (+). 

The automated Trolox equivalent total antioxidant capacity (TAC) assay was carried out by 

commercially available kits (Rel Assay Diagnostics, Turkey). In TAC assays, ascorbic acid (20 mg/L) 

was used as control (+). 

Statistical Analyses 

All the assays were carried out at least in triplicate measurements. Protective abilities of antioxidant 

agent were analyzed using variance (ANOVA) test followed by appropriate post-hoc test (Duncan 

test) and values with p < 0.05 were considered as significantly different. Hierarchical cluster analysis 

(HCA) with Wardôs minimum variance method was utilized to investigate the similarities and 

dissimilarities among the cytotoxic effects. All analyses were performed using Statistical Package for 

Social Sciences (SPSS, version 21.0, IBM Corporation, Armonk, NY, USA). 

Results and Discussion 

Cytotoxic effects of alone and combined treatments of GLU and ZnO NPs on HPAEpiC were tested 

via MTT analysis. The highest cytotoxic effect after control (+) was caused by ZnO NPs treated 




























































































































































































































































































































































































































































































































































































































































































































































