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Abstract : Selenium has been found to show protective properties against different toxic effects. Petrol station 

workers are exposed to many harmful effects. Therefore, we aimed to determine the selenium level in hair and 

serum specimens of the oil station workers. A total of 100 petrol station workers and 100 office workers were 

included in the study. Selenium concentration in hair and serum samples of this people was determined using an 

ICP-OES instrument.Se amount (0.456 ± 0.348) in hair samples of petrol station workers were higher than that 

of the petrol station staff (0.340 ± 0.191), however this difference was insignificant (p=0.278) Serum selenium 

concentration in petrol station workers (22.30± 3.37) was significantly lower than that of the control group 

(24.680 ± 3.08) (p = 0.031), which may be due to inclusion of selenium in detoxification owing to exposure to 

various chemicals by the workers. Thus, selenium supplementation can be recommended in their diet.  

Keywords:  Selenium, ICP-OES, Heavy Metal, Hair, Serum, Petrol Station Workers 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 30-11-2017                                                                           Date of acceptance: 14-12-2017 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction 
Selenium (Se) is an indispensable part of the glutathione peroxidase enzyme, which plays an important 

role in the protection of tissues against oxidation. This metal also antagonizes the toxic effects of heavy metals 

such as cadmium, mercury, and silver, and simultaneously, amount of Se is changed depending on exposal of 

these heavy metals [1]. 

The protective function of selenium depends on its inhibition of various elements that can be 

encountered in foods, the environment and office. These elements include As, Cu, Zn, Cd, Hg, Sn Ni, Co. The 

selenium interaction with these elements occurs spontaneously in vivo and represents the natural detoxification 

process. Highly related elements for selenium combine with selenium to form protein complexes and metal 

selenides. This interaction leads to the physiological inactivation of selenium [2].  

Although crude oil is a mixture of organic substances, it is a mixture of organic compounds containing 

large amounts of metal and metalloids, which may be associated with organic acid and porphyrin groups [3]. 

Several elements such as Co, Cu, Pb and Se are found naturally in crude oil and can be transported to lighter 

fractions during distillation processes. Gasoline can include low concentrations of these metals and metalloids 

[4,5]. Furthermore, contamination in storage or transport and corrosion of tankers or pumps are other sources of 

metal and metalloids [6]. 

Pump workers at petrol stations have been shown to be affected by various physiological systems in the 

body during long-term petroleum vapor exposure [7]. Pump workers working at petroleum stations have been 

shown to affect the different physiological systems in the body [7]. An epidemiological study in humans 

exposed to oil vapor has shown an increased incidence of disease [8,9]. Petroleum is not safe even when steam 

is briefly left in the refueling, which makes the oil station too risky for occupational exposure [10]. 

In this study, we aimed to investigate the effects of occupational exposure to serum and hair selenium 

levels in workers working at the oil station. 

 

II. Materials and Methods  
Working group 

Work was included in the study as a control group of 100 men workers of petrol stations located in Van city 

center and 100 men workers who were not exposed to petroleum derivatives. 
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Taking hair samples and analyzing selenium in hair 

Hair samples were cut as close as possible to the head skin from the occipital area with surgical 

stainless steel scissors. Hair samples were washed several times with 1% Triton X-100 solution, then dried 

several times with deionized distilled water and then dried at 70 °C for 2 h. Approximately 200 mg of hair 

sample was placed in 15 ml glass tubes and digested with 1 ml HNO3 for 12 h and then diluted with 10 ml 

deionized water. The Selenium Concentration from this solution was studied in the ICP-OES device at Van 

Yüzüncü Yıl University Science Application Research Center [11]. 

 

Selenium analysis in serum samples 

Blood specimens were removed by vacuum tube and centrifuged at 300 rpm for 10 min to separate the sera, 

which were stored at -20 °C until analysis. Serum selenium concentration was studied in ICP-OES device at 

Van Yüzüncü Yıl University Science Application Research Center. 

 

Statistical analysis 

The results are given as mean ± standard deviation. Statistical analyzes were performed using the SPSS 23.0 

package program. Student t test was applied between the groups. 

 

III. Results and Discussion 
Bioprocessing studies provide valuable information about the concentration and prevalence of 

chemicals in the general population. Measuring the concentrations of chemicals in biological materials such as 

blood, urine, hair, etc., reflects the exposure that can occur in many ways. Biomass data are used as an 

increasing tool to assess exposure to environmental chemicals [12]. In the present study, selenium levels were 

studied in hair and serum specimens of workers filling the oil station. Serum selenium level was significantly 

higher than that of the control group (Table 2). This height was not significant, although the concentration of 

selenium hair concentrate was high in the exposure group. 

Since selenium is the essential component of many enzymes it has been extensively studied because of 

its potential for the prevention of chronic diseases [13]. Selenium is considered to be a necessary mineral for 

antioxidant and immunological function, and the uptake of selenium by the diet is crucial for the protection of 

human homeostasis and functions. Selenium deficiency may have negative side effects on the immune system 

and may lead to susceptibility to bacterial and viral infections [14,15] and increase cardiomyopathy risk [16,17]. 

Selenium is considered to be an important factor that neutralizes heavy metal toxicity [18]. 

95% of the petroleum vapor components are a mixture of aliphatic and alicyclic compounds and 

hydrocarbons formed by less than 20% aromatic compounds. The volatile nature of petroleum is rapidly spread 

to the atmosphere when every filling is done, especially at petrol stations [19]. 

In a study conducted in Poland, serum selenium level was reported to be 73.3 ± 14.4 μg/L while 

selenium concentration in hair was reported to be 0.30 ± μg/g [20]. Elinder [21] reported that serum selenium 

levels were between 60 and 12 μg/L in selenium-bearing populations and 0.1 μg/L in hair. Neve [22] classified 

serum selenium concentration in three categories: low 50-60 μg/L, 100-120 μg/L high and 60-100 μg/L normal. 

In our study, the serum level was lower than the normal values reported by Elinder [21] and Neve [22]. Hair 

selenium level was again higher than the value reported by Elinder [21]. 

It has been reported that the mean value of serum selenium is 89 μg/L in studies conducted in England 

[23]. In two different studies, serum selenium concentrations were found to be 68 μg/L [24] and 74.3 μg/L [25]. 

Studies in Turkey have reported that selenium levels in the control groups are 61.50 ± 31.60 μg/L [26] and 73.35 

± 20.40 μg/L [27]. In the present study serum selenium levels were found to be lower in both the control and 

exposure groups than the results from the previous studies. Selenium concentrations in the general population 

differ between countries and regions. These differences are explained by the selenium content and dietary habits 

of the territory of the region [28]. On the other hand, it has been reported that the sample types and analytical 

methods used in evaluating selenium in each study are influential on this difference [28]. The reported low 

serum selenium concentration in petrol station workers may be due to the exposure of these workers to various 

petroleum-based chemicals and the deterioration of these chemicals by selenium. For this reason, selenium 

supplementation can be recommended for people working in this line of work. 

Fathy et al. [29] reported that their hair selenium concentration was 0.354 μg/L in their study. In 

another study, hair serum level was found to be 0.16 μg/L [30]. In studies conducted in Turkey, hair selenium 

levels in control groups were found to be 0.63 ± 0.20 [31] and 0.6 ± 0.1 μg/L [32]. In the present study, hair 

selenium level was determined by Fathy et al. [29], Tinkov et al. [30] and higher than those of Turkey. The main 

difference in the results of studies evaluating hair selenium levels may be due to the difference in the method of 

hair washing and the difference in working method. The absence of reference value in the general population at 

national level in Turkey causes our results to not be considered as healthy. Our Se values were basically 

compared with the values of the control groups that were conducted in different studies. 
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As a result, serum selenium levels in pump workers of petrol stations were significantly lower than that 

of control group, although hair selenium level was insignificant. One can conclude that the workers in this line 

of work are in the group of risks to be observed carefully and necessary precautions must be taken to prevent 

long-term effects. Further studies need to be carried out in this field. 

 

Table 1: Age and length of working in the workgroups 
 Age (years) Length of work (yıl) 

Expose Group 33.32 ± 8.72 8.83  ± 8.59 

Control 30.20  ± 8.59  

 

Length of working and ages of the exposure group are shown in Table 1. 

 
Table 2: Selenium levels of hair and serum for expose group and control group 

 Workgroup Control group P 

Selenium in hair (µg/g) 0.455 ± 0.34 0.340 ± 0.19 0.278 

Selenium in serum (µg/L) 22.30± 3.37 24.680± 3.08 0.032 

 

Exposure group hair selenium level was higher than that of the control group, however this difference was 

insignificant (p=0.278) (Table 1). Serum selenium level in the control group was significantly higher than that 

of the exposure group (p=0.031). 

 

 
 

Figure 1: Exposure and control group hair 

selenium concentration  

Figure 2: Exposure and control group serum 

selenium concentration 
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