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 Показано актуальність проведення моніторингу насіння соняшнику на вміст 
поліциклічних ароматичних вуглеводнів, зокрема бенз(а)пірену. Обґрунтовано 
необхідність вирішення проблеми канцерогенної безпеки олієжирових та жировмісних 
харчових продуктів з надійним їх контролем за бенз(а)піреном.   
 Ключові слова: канцерогенна безпека, соняшникове насіння, олія, жири, 
бенз(а)пірен, моніторинг. 
 
 Показана актуальность проведения мониторинга семян подсолнечника на 
содержание полициклических ароматических углеводородов, а именно бенз(а)пирена. 
Обоснована необходимость решения проблемы канцерогенной безопасности 
масложировых и жиросодержащих пищевых продуктов с надежным их контролем по 
бенз(а)пирену. 
 Ключевые слова: канцерогенная безопасность, семена подсолнечника, масло, 
жиры,  бенз(а)пирен, моніторинг. 
 
 The importance of monitoring the contents of polycyclic aromatic hydrocarbons (namely 
benz(а)pyrene) in sunflower  seeds on is shown. The necessity of reliable monitoring the level of 
benz(a)pyrene in oil, fat and fat-containing food products for the sake of cancerogenic safety is 
substantiated. 
 Keywords: cancerogenic safety, sunflower  seeds, oil, fat, benz(a)pyrene, monitoring. 
 
 The problem in general. 
  

Polycyclic aromatic hydrocarbons (PAHs) are widespread contaminants of sunflower 
seeds, vegetable oils and foods based on them. To solve the problem of cancerogenic safety it is 
necessary to provide the control of PAHs in this group of foods because the above mentioned 
compounds have cancerogenic effect. [1- 4]. As it is known from the activity of oil and fat 
enterprises which export vegetable oil, the benz[а]pyrene amount is under special control among 
the organic ecotoxicants [5, 6]. 

Benz[а]pyrene is an oncogenic matter belonging to PAHs which are formed in some 
organic substances under high temperatures. Technologic and burnt gases, combustion products 
from the heating units, stove and smoke fumes contain PAHs [7-12]. The most important thing in 
PAHs spreading in the atmosphere is more than 90% amount of benz[а]pyrene from the total 
emissions of all the hydrocarbons. These compounds get to vegetable oils and other oil-and-fat 
products from the environment [13-15]. The most possible way of PAHs penetrating into 
oilseeds is drying with the heating unit which contains products of incomplete combustion 
including PAHs [16]. A significant amount of PAHs appears while burning rubbish, polymeric 
packages and oil derivatives. In modern conditions benz[а]pyrene is found in the products that 
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haven’t been considered as those containing PAHs before. It is discovered that PAHs in oilseeds 
contain about 95% of benz[а]pyrene [17-21]. 

The presence of benz[а]pyrene in foods is considered as cancerogenic PAHs 
contamination marker. Nowadays in EU countries a lot of attention is paid to oil-and-fat products 
safety control as well as to the amount of benz[а]pyrene in vegetable oils. The EU Commission 
instruction 208/2005/EU strictly regulates the content of PAHs in foods. In particular, the 
content of benz[a]pyrene in fat must not exceed 0,002 mg/kg [17-21]. 

To protect consumers’ health it is necessary to minimize the amount of benz[а]pyrene in 
particular foods and special products, especially in those with high concentration of vegetable 
oils, fats, modified fats as well as in products which can be highly contaminated while smoking 
or drying [23, 24]. The impact of technological treatment on the benz[а]pyrene amount in 
vegetable oils is known. Hydration and alkaline neutralization do not create conditions for 
benz[а]pyrene disposal. A number of adsorbents used while bleaching depending on their nature 
do not conduce entirely, partly or at all benz[а]pyrene disposal from vegetable oils. Hydration 
and deodorization process reduces the benz[а]pyrene level to 40%-80% in comparison with 
original oil and fat stock. PAHs disposal from vegetable oils is possible through complete 
refining including adsorptive purifying and deodorization at 210˚С [25 - 29]. 

The system of quality and safety monitoring is introduced at oil and fat enterprises. This 
system is based on international standards of hazards and critical control point’s analysis. So 
there is an urgent need to create the system of receiving necessary information about 
technological processes specifically monitoring used to find critical points. This permits to 
reduce the amount of benz[а]pyrene in sunflower seeds, oils and oil and fat products. 
 

Analysis of latest researches and publications. 
Concentration, trends and distribution of PAH in industrial region’s ground has been 

shown in the work [11]. Risk factors and total negative influence of ecotoxicants (pesticides and 
PAHs) on the people in Minnesota (USA) has been shown in [12]. The issue concerning the 3,4 
benz[а]pyrene amount regulation in vegetable oils and fats has been highlighted in the work [27]. 
The problem of identifying the 3,4 benz[а]pyrene in vegetable oils and fats is urgent especially 
for oil-and-fat complex of Ukraine [28]. To solve the problem of cancerogenic safety it is 
necessary to provide the control of PAHs in foods [30]. 

 
The aim of our researches is using modern analytical methods of PAHs identification, 

especially benz[а]pyrene in sunflower seed for 2011-2012 marketing year. 
 

The basic research material presentation. 
Identifying the benz[а]pyrene through HPLC method have been carried at Aglient 1200 

liquid chromatograph with fluorescence detector according to ISO 22959 “Animal and vegetable 
fats and oils -- Determination of polycyclic aromatic hydrocarbons by on-line donor-acceptor 
complex chromatography and HPLC with fluorescence detection” [9-11]. 

For 2011-2012 marketing year more than 1000 samples of sunflower seeds have been 
investigated. As a result it has been established that the amount of benz[а]pyrene in sunflower 
seeds was anywhere from 0,9 to15,0 µg /kg, and in some cases reached 100 µg /kg. Images1-8 
show the amount of benz[а]pyrene in oil samples in percentage points that does not exceed 2,0 
µg /kg and  exceeding the following standard for the period from September to April. 
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Image 1. The amount of benz[а]pyrene in oil samples for September. 
 

 
 
Image 2. The amount of benz[а]pyrene in oil samples for October. 
 

 
 
Image 3. The amount of benz[а]pyrene in oil samples for November. 
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Image 4. The amount of benz[а]pyrene in oil samples for December. 
 

 
 
Image 5. The amount of benz[а]pyrene in oil samples for January. 
 

 
 
Image 6. The amount of benz[а]pyrene in oil samples for February. 
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Image 7. The amount of benz[а]pyrene in oil samples for March. 
 

 
 
Image 8. The amount of benz[а]pyrene in oil samples for April. 
 
 The statistic data received for sunflower seeds (images 1-8) correlate well with the results 
of unrefined oils with excessive amount of benz[а]pyrene was 51% (image 9). 
 

According to benz[а]pyrene monitoring data the necessity of  techno chemical control of 
benz[а]pyrene amount in sunflower seeds, vegetable oils and their convertibles has been 
established to reduce the amount of benz[а]pyrene to 2 µg /kg. 
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Image 9. Unrefined oils research data to identifying the amount of benz[а]pyrene. 
 
 The benz[а]pyrene monitoring in margarine products has been carried before and after its 
shipping for the long distance to the destination. While investigating margarine products 
(confectionery fats, margarines) to identify the benz[а]pyrene amount it has been established that 
when being transported the benz[а]pyrene amount was increasing and the benz[а]pyrene 
migration has been found at depths down to 8-12 mm [30]. On this showing the conclusion can 
be made that increasing of benz[а]pyrene amount on the surface of investigated products appears 
because it is adsorbed from gas emissions during shipment. 

It has been also proved that the most likely way of benz[а]pyrene and other PAHs 
penetrating to oilseeds is drying with the heating unit which contains products of incomplete 
combustion and the storage the seeds on asphalt coating at grain storages. Analysis of sunflower 
seeds monitoring for 2011-2012 marketing year by the month (Images 1-8) shows technological 
process namely drying and predrying significantly influence the increase of benz[а]pyrene 
amount. Technologically drying at enterprises can be organized at different temperatures to 
reduce the humidity level in sunflower seeds. Depending on the humidity level in sunflower 
seeds the length and conditions of drying are changed and this impacts the adsorption of 
polycyclic aromatic hydrocarbons. Using active ventilation in the process of sunflower seeds 
drying reduces the benz[а]pyrene level (Image 10). It has been discovered that if sunflower seeds 
contain 0,5 µg /kg of benz[а]pyrene before drying, this level increases to 3,5 µg /kg after drying, 
but after active ventilation it reduces to 2,5 µg /kg. The data about reducing of benz[а]pyrene 
level (image 8) in comparison with the period from December 2011-March 2012 (images 3-7) 
can be explained by using drying and predrying technologies as well as active ventilation. By 
way of proof the data obtained we have investigated weedage seeds, petrol, flooring and furr. 
The data are shown in table 1. 
 



 19 

 
 
Image 10. The benz[а]pyrene amount in sunflower seeds while drying and after active 
ventilation. 
 

Table 1 
The weight part of benz[а]pyrene, µg /kg 

Weedage seeds 2,2 

Asphalt flooring 29800 

Furr 16,6 

The weight part of benz[а]pyrene, µg /dm3 

Petrol 5691 

 
 The obtained data prove that the most likely ways of cancerogenic PAHs penetrating to 
sunflower seeds, vegetable oil and foods through asphalt flooring, using petrol of poor quality, 
and growing sunflowers along the roads. Thus, there is an urgent need to identify the impact of 
sunflower cultivation technology, drying, predrying and converting to find the critical points. 
This allows reducing benz[а]pyrene amount in vegetable oils and oil and fat products. The 
benz[а]pyrene monitoring in oilseeds and oil and fat products is carried out under foods safety 
control and currently is under way. 
 Prospective of further investigations: carrying out the benz[а]pyrene monitoring in 
oilseeds, vegetable oils, oil and fat products under foods safety control. 
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