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Arsenik insan saglig1 lizerinde toksik ve kanserojenik etkileri olan ve ¢evrede yaygin olarak
bulunabilen bir iz elementtir. Arsenige ana maruziyet kontamine olmus bitkiler ve igme su-
larinin sindirimi yoluyla olusmaktadir. Simav ovasinda toprak ve igme sularindaki arsenik ile
ilgili yapilmis ¢aligmalar bulunsa da, ovada yetistirilen iirtinler i¢in yapilmis bir ¢alisma bu-
lunmamaktadir. Onceki calismalarda, toprak ve suda bulunan yiiksek arsenik konsantrasyon-
lar1 Simav ovasinda yetisen bitkilerin de arsenik igerebilecegini gdstermektedir. Bu ¢alismanin
amaci, ovada 0l¢iilen toprak konsantrasyonlari ve literatiirden toplanan bilgiler ile (biyokon-
santrasyon faktorleri, bitki tiilketim oranlari, bitkilerdeki dogal arsenik konsantrasyonlart, bit-
ki kok derinlikleri ve Tirk halki igin viicut agirligi verileri) modelleme yapilarak sindirim
yoluyla arsenik maruziyetinin tahmin edilmesidir. Bu kapsamda, ovada yetigen bes bitki tiirii
—fasulye, misir, sarimsak, ay ¢ekirdegi ve bugday- arastirilmigtir. Arsenik ile kontamine olmus
yiyecek maddeleri igin kronik-toksik ve kanserojenik riskler senaryo bazli noktasal tahminler
(deterministik yaklasim) ve kitlesel tahminler (ihtimal temelli yaklasim) olmak {izere iki farkli
yontemle degerlendirilmistir.

Deterministik yaklasimda, yerel halkin yukarida bahsedilen iiriinlerin yiizde ellisini Simav
ovasinda yetistirilenlerden, yilizde ellisini ise dis kaynakli {iriinlerden tiikettigi varsayilmistir.
Merkezi tahmin yapmak i¢in literatiirden toplanan verilerin ortanca degerleri kullanilmistir.
Kayda deger kanserojenik riske sebep olan tiirlerin fasulye, misir, ay c¢ekirdegi ve bugday
oldugu belirlenmistir. Bugday haricindeki tiirler kabul edilebilir kronik-toksik riskler olustur-
maktadir. Calisilan diriinlerin tiiketimi sebebiyle olusacak toplam yiikii belirlemek icin toplam
kronik-toksik ve kanserojen riskler hesaplanmistir. Toplam kronik-toksik risk 19,3 bulunmus
ve onemli risk kategorisinde siniflandirilmistir. Toplam karsinojenik risk ise 7,29x10 olarak
hesaplanmigtir. Bu deger kabul edilebilir risk limitinin (10*) yetmis ii¢ katidir. Olasiliksal
yaklagimda, karsinojenik ve kronik-toksik risklerin hesaplanmasi i¢in Monte-Carlo benzetimi
kullanilmistir. Bugday hem kronik-toksik hem de karsinojenik riski en yiiksek {iriin olarak
bulunmustur. Sarimsagin kronik-toksik riski esik degerin (1,00) altinda olsa da karsinojenik
riski kabul edilebilir diizeyin iizerindedir. Toplam kronik-toksik risk 4,90 ile 83,2 arasinda
degisirken, toplam karsinojenik risk 1,64x107 ile 8,55x10 arasinda degismektedir.

Sonug olarak, bu ¢aligmada bulunan fevkalade yiiksek risk degerleri Simav ovasinda yetistiri-
len iriinlerin, 6zellikle agirlikli olarak ovadaki yiiksek arsenik seviyelerine sahip topraklarda
yetisen ve yliksek arsenik derigimlerindeki yeralti sulartyla sulanmig {iriinleri tiikketen yerel
halk i¢in kronik-toksik ve karsinojenik saglik riskleri olusturabilecegini gostermistir. Bu sonu-
cun dogrulanmasi i¢in Simav ovasinda yetistirilen tiriinlerde arsenik igeriginin iist {iste en az
iki hasatta belirlenecegi bir ¢calismaya ihtiya¢ duyulmaktadir.
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ABSTRACT

Arsenic is an ubiquitous element that has toxic and carcinogenic effects on human health.
Ingestion is considered to be the main route of exposure to arsenic through contaminated
drinking water and arsenic-accumulating plants. Previous studies have shown that Simav Pla-
in have naturally high arsenic concentrations in its groundwater and soil. However, health
risks associated with consumption of crops grown within the plain have not been investigated.
In this study, arsenic exposure via ingestion of edible plants cultivated on Simav Plain was
investigated based on the measured soil arsenic concentrations and data collected from the
literature such as bioconcentration factors, plant consumption rates, background arsenic con-
centrations in plants, plant root depths, and body weights with statistical modeling techniques.
The study focused mainly on five plant species (i.e., bean, corn, garlic, sunflower, and wheat).
Chronic-toxic and carcinogenic risks associated with consumption of these crops were asses-
sed with scenario-based point estimates (deterministic approach) and population estimates
(probabilistic approach,).

Deterministic approach assumed that the total annual per capita consumption of the afore-
mentioned five crops was supplied equally from internal (locally from Simav plain, 50%) and
external (outside Simav plain, 50%) sources. Fifiieth percentile values of the consumption
rates, bioconcentration factors, body weights, and soil arsenic concentrations were used to
create central tendency estimates. The estimates showed that bean, corn, sunflower, and wheat
were the species with significant carcinogenic risk levels. All of the crops except wheat had
acceptable non-carcinogenic risk levels. Aggregate non-carcinogenic and carcinogenic risks
were calculated to infer on the total burden due to consumption of the studied crops. Agg-
regate non-carcinogenic risk was 19.30, which was classified as significant risk. Aggregate
carcinogenic risk (7.29x107) was much greater than the acceptable risk level (107). In the
probabilistic approach, Monte Carlo simulation was used to determine the risk levels. Wheat
was the crop with the highest non-carcinogenic and carcinogenic risks, followed by corn,
bean, sunflower, and garlic. Non-carcinogenic risk levels for garlic were below the threshold
level (1.00). However, its carcinogenic risk levels were still considerable. Aggregate non-car-
cinogenic and carcinogenic risks were high with ranges of 4.90-83.2 and 1.64 x10°-8.55 <10
2, respectively.

Consequently, the risk levels estimated in this study were found to be exceptionally high. This
result revealed the conclusion that consumption of the plants cultivated in Simav plain may
pose significant chronic-toxic and carcinogenic health risks, particularly for local inhabitants
that primarily consume the local food grown on plain’s soils with high arsenic levels and was
irrigated with local groundwater that contains elevated levels of dissolved arsenic. Further re-
search is deemed necessary to verify this conclusion with direct measurements of plant arsenic
levels in Simav plain on at least two consecutive growing seasons.
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