Bisfenol A konsantrasyonunun Turkiye'de deniz ve akarsularinda zaman
serisi ve bircok istasyonda, Floresans algilama ozelligine sahip Yiiksek
Performansh Sivi Kromatografi ile saptanmasi ve miktar tayini
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Bisfenol A (BPA) (CisH1602, 4,4'-(propan-2,2-diyil)diphenol) 19.yiizyilin basinda
kesfedilmistir, 1960'lardan beri yaygin olarak ticari amagl plastik endiistrisinde, epoksi
recinelerde ve diger alanlarda kullanilmaktadir. Yiiksek miktarda iiretildigi i¢in en 6nemli
sentetik kimyasallardan biridir. Olduk¢a yakin bir tarihte, BPA kullanim1 kanser, kisirlik
gibi yan negatif/olumsuz saglik etkileri nedeniyle bazi iirtinlerde (6rn. Cocuk biberonu)
yasaklanmis veya sinirlandirilmistir. Halen giinliik hayatimizda farkli sekillerde karsimiza
cikan bu bilesik, nehir sular1 ve aritma tesislerinden yapilan desarjlarla denize
ulagsmaktadir. Bu ¢alisma, yiiksek toksisite barindiran bu bilesigin Turkiye denizlerindeki
durumunu ortaya koymak amaciyla yapilmis olup, alansal ve zamansal BPA degisimini
ortaya koymaktadir.

Bu c¢alismanin amact dogrultusunda, BPA konsantrasyonunun, Kuzeydogu
Akdeniz' de bulunan Erdemli kiyilarinda (Erdemli Zaman Serisi-ETS) ve bdlgesel
nehirlerde bir zaman serisinde 1 yillik degisimi ortaya konmustur. Bunun yaninda Turkiye
Denizlerindeki bolgesel farkliliklarini daha iyi anlamak i¢in Karadeniz, bogazlar, Marmara
Denizi ve Akdeniz' deki tim sahillerindeki deniz suyu 6rnekleri alinarak BPA miktarlari
tespit edilmistir. Ayrica ¢alismanin bir pargasi olarak BPA'nin degredasyonu
degerlendirilmistir.

Hedeflerin gergeklestirilmesi icin, toplanan deniz suyu ve nehir su drnekleri, BPA
konsantrasyonunu belirlemek icin floresans detektor ile Yiiksek Performansli Sivi
Kromatografisinde (HPLC) ile 6l¢ulmistiir. Analiz sonucu olarak BPA konsantrasyonunun
degerleri, Tiirkiye genelinde dar bir aralikta 4-30 ng/mL arasinda degismektedir. ETS ve
nehirler icin 4-30 ng/mL araliginda, Karadeniz ve Marmara Denizlerinde 8-15 ng/mL,
Akdeniz’de bolgesel olarak 13-16 ng/mL olarak 6l¢iilmiistiir.

BPA degredasyon kontrolii i¢in bir¢ok farkli degiskeni kontrol etmek i¢in dogal ve
yapay deniz ve nehir sular1 4 ve 25°C’de, karanlik ve giinisiginda ve de ekstra doz olarak
11 farkli grup ve bunlarin kontrolleri olusturuldu, 100-1000 ng/mL’lik soliisyonlar 150 giin
boyunca farkli zamanlarda 6lgiildii. Bu siire sonunda istatistiksel olarak dnemli bir BPA
degredasyonunun ger¢eklesmedigi tespit edildi.

Sonuglar diinyanin bir¢ok yerinde yapilmis olan makale ve arastirma sonuglariyla
karsilagtirillmistir. BPA konsantrasyonunun degerleri, Tiirkiye denizlerinde bolgesel ve
zamansal olarak birbirinden tutarsiz olmamakla birlikte limitler dahilinde makul
sonuglarda bulunmustur.
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Bisphenol A (BPA), (C15H1602, 4,4'-(propane-2,2-diyl)diphenol) was discovered at
the beginning of 19th century. Since 1960s it has been widely used commercially in plastic
industry, epoxy resins and other fields and produced at high volumes, has become one of
the important synthetic chemicals. At a very nearly history, BPA usage was banned in
some products (e.g. baby bottles) or restricted due to adverse health effects like cancer,
infertility. This compound, which is still present in our daily lives in different forms,
introduced to the sea from rivers and waste water treatment plants. This study was
conducted to understand the spatial and temporal distribution of this highly toxic
compound, in river and seas in Turkey.

The aim of this study is to determine the quantity BPA concentrations in the
monthly conducted time series on the Mersin coast (Time Series-ETS) and regional rivers
on the NE Mediterranean coast. Furthermore, to obtain a better understanding of regional
variations of BPA concentrations, Marmara Sea and Black Sea surface waters are also
evaluated. In addition, the degradation of BPA is commentated as a part of this study.

For the achievement of these objectives, collected samples were analyzed by High-
Performance Liquid Chromatography (HPLC) with fluorescence detector to determine
BPA concentration. Overall, the concentration of BPA on the coasts of Turkey was found
at a narrow range of 4-30 ng/mL. While ETS BPA concentrations were in the range of 4-
30 ng/mL, regional distribution on the Mediterranean coast were at 13-16 ng/mL. The
Black Sea and Marmara Sea concentrations were determined at 8-15 ng/mL range.

In order to assess the degradation of BPA under different conditions, 11 different
treatments were prepared from natural and artificial solutions of marine and river waters, at
dark and sunlight, at 4-25°C, and at extra doses of 100-1000 ng/mL solutions. Those
solutions were tracked for 150 days. It was found that statistically no significant BPA
degradation occurred in 150 days in any of the treatment.

The results are compared with the literature BPA values acquired from different
parts of the world. The BPA concentrations found in this study are found within reasonable
limits.
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