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ABSTRACT

Humans may be exposed to toxic elements such as Ni(ll) mainly from consumption of food and drinking water. Considering the importance of olive oil in Mediterranean diet, ensuring the
quality and safety of olive oils is essential for their shelf life, food industry and public health [1]. Herein, assessment of Ni(ll) contents of different olive oil samples that obtained from local
markets of Balikesir/Tiirkiye, were carried out. Additionally, a novel solid phase extraction method was used for preconcentration before determination [2]. The sorbent was synthesized and
modified for the aim of Ni(ll) sorption. Experimentally, the transfer of the analyte ion to the aqueous phase was achieved using a solid phase extraction based methodology with a
greenness score of 0.51 that does not require decomposition of oil matrix. The approach involves mixing 19.1 mL of oil sample with 0.22 g of magnetically characterized solid sorbent for
58.3 s in sorption step. After separation of the sorbent with an external magnet, elution of the analytes were achieved vortexing with 6 mL of 0.86 mol L-* HNO, solution for 95 s. Finally,
eluents were separated using the external magnet and subjected to the detection. A flame atomic absorption spectrometry (FAAS) was utilized for the quantification of Ni(l1) content of the
eluents equipped with a hallow cathode lamp. As the method was specifically developed for the separation and preconcentration of Ni(ll) in oil matrix, the instrumental quantification limit
did not constitute a limiting factor for its accurate determination. The obtained Ni(ll) contents of olive oils were used for calculation of chronic daily intake (CDI), target hazard quotient
(THQ) and carcinogenic risk (CR) for assessing the health risks of the analyte.
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{ Analysis Results for Olive Oil Samples }

Experimentally, above mentioned vortex assissted magnetic dispersive solid phase extraction method was used to prepare olive oil samples prior to Ni(ll) determination by FAAS. Analysis
results for 8 olive oil samples that obtained commercially from Balikesir province. Additionally, regarding the obtained concentrations, chronic daily intake (CDI), target hazard quotient
(THQ) and carcinogenic risk (CR) were calculated with equations given below for assessing the health risks.

The analysis results showed that Ni(ll) concentration of the iInvestigated samples were between 1.46+0.18 —
4.67+0.51 mg kg2. In literaure, Ni(ll) content of olive oil samples were reported between 0.07 — 6.40 mg kg™. The
results shows that Ni(ll) concentrations of the investigated samples are in agreement with the ones reported in the
literatures. The differences in detected levels of analyte in the analyzed oil samples may be attributed to the natural

1 3.56+0.51 1.0x103 0.05 8.6x10* background of Ni(l1) in sources or manufacturing processes.
2 2 824017 8 1x104 0.04 6.8x104 The calculated THQ values demonstrated that results
, . _-_ below 1.00 indicate no health risks associated with
3 2.22+0.22 6.4x10 0.03 0.4x10 Ni(ll) exposure from the analyzed samples. On the other
4 1.88+0.04 5 4x10-4 0.03 4 6x10-4 C: Metal concentration of the detected in virgin olive oil (mg/kg). hand, calculated CR values were found about the
IR: daily intake (kg/day), set at 0.03 kg (30 g) for adults reference value (1x10-4
5 7.02+0.28 2.0x103 0.10 1.7x1073 ED: Exposure duration: 70 years for adults. ( )
EF: Exposure frequency, estimated at 300 days per year $ 'iFEFR E NgEtSS Extraction of nickel f dible oils with loxd -
-4 -4 ] ’ ' okay F, Bagadat S. Extraction of nickel Trom edible oils with a complexing agent prior
0 0.69+0.18 2.0x10 0.01 1.7x10 BW: Average body weight, (Adults:80 kg) to glletermination by FAAS. Food Chemistry. 2016 Apr 15;197(A):445-449.
V4 <0.12 - - AT: Average time, 27375 days for risks of cancer/non-cancer in Adults  doi:10.1016/j.foodchem.2015.10.133.
RfD: Oral reference dosage (0’02 for Ni(ll)) Alegdz E, Bagdat S, Tokay F. A novel solid-phase extraction method for separation
- _ ) . : . and preconcentration of Nickel(ll) in hydrogenated vegetable oils using Sudan Il
8 <0.12 CSF: Carsinogenic slope factor (0,84 for Ni(ll)) functionalized Fe304. Talanta. 2025 Nov 1;294:128164.



