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The phthalates are di-alkyl or alkyl/aryl esters of 1,2-benzendicarboxylic acid which are widely 
used in polymeric food packing materials to improve their properties. As they are classified as 
toxic substances, determination of phthalates content in various food matrices are of great 
interest. In this research the extraction the benzyl butyl and di-n-octyl phthalate from matrix of 
mushy peach and apple juice by ethyl acetate, hexane and mixtures of ethyl acetate and hexane 
in ratio of 2:1 and 1:2 (v/v), were examined. The juice was spiked by the solution of phthalates 
mixture concentration of 200 µg/ml to made concentrations of each phthalate separately in juice 
matrix of 1, 5 and 10 µg/ml. To determine the content of phthalates, the high performance liquid 
chromatograph (HPLC) method with a C18 column was used. For phthalate detection, the 
solvent mixture of (A) acetonitrile/water (85:15, v/v) and (B) acetonitrile by gradient program 
and an UV/ViS detector at 225 nm were used. A solution of mixtures of standard of phthalates 
in the concentration range 3-20µg/mL, was made by methanol and the calibration curves 
constructed based on the chromatogram peak area (r2>0.98). Results showed that the extraction 
recovery depended on extragens, phthalate and its concentration. The extraction recoveries for 
benzyl butyl phthalate were higher than for di-n-octyl phthalate: the best achieved for benzyl 
butyl phthalate was 68.11% at concentration of 5 µg/ml by mixture of ethyl acetate and hexane 
in ratio of 1:2 (v/v), and for di-n-octyl phthalate was 15.75% at concentration of 1 µg/ml by 
mixture of ethyl acetate and hexane in ratio of 1:2 (v/v).  

Keywords: Phthalates, Juice, Extraction, HPLC analysis  
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THE INFLUENCE OF TECHNOLOGICAL PROCESS PARAMETERS ON 
THE OXIDATIVE STABILITY OF BLACK CUMIN OIL (Nigella sativa L.)

 
Amela Kusur, Ramzija Cvrk, Husejin Keran, Tijana Brčina, Halid Junuzović

Faculty of Technology, University of Tuzla, Urfeta Vejzagića 8, 75000 Tuzla, Bosnia and 
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The influence of technological process parameters on utilization and oxidative stability of 
black cumin oil (Nigella sativa L.) has been investigated in this study. Screw press was used 
for cold pressing of black cumin seeds. Three products were obtained by pressing: crude oil, 
oil sludge and oil cake. The process parameters were changing during the pressing: the 
temperature of the press head (60, 75 and 81°C), the frequency of the electric motor (15, 18 
and 22 Hz) and the size of the outlet for oil cake (5, 6 and 8 mm). Crude oil was naturally 
precipitated for 7 days at room temperature in a dark place and then filtered. The obtained oil 
was studied and the following quality parameters were determined using standard methods:
peroxide value, free fatty acids content, unsaponifiable matter and moisture content. In oil 
cake, the content of oil and moisture was determined. The same parameters were determined 
in black cumin seeds. Based on these parameters, the degree of pressing efficiency was 
calculated. By increasing temperature of the press head, decreasing the size of the outlet for 
oil cake and frequency of the electric motor, higher production of black cumin oil was 
achieved. Furthermore, the oxidative parameters i.e. peroxide value and free fatty acids
content were best in this case. Based on the research results, it can be concluded that the
process parameters are a key factor in the technological process of pressing black cumin seeds 
and greatly affect oil yield and quality.

Keywords: Black cumin oil, Cold pressing, Process parameters, Oxidative stability


