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A B S T R A C T

An MSPE/GC–MS method was used for the measuring of 16 PAHs and assessing of the effect of different factors
on PAHs concentrations among different types of dairy products. Moreover, the probabilistic health risk as-
sessment due to ingestion of PAHs by the consumption of milk and milk powder was evaluated. The limit of
detection (LOD) and limit of quantitation LOQ were ranged between 0.040-0.075 and 0.121-0.227 μg/kg, re-
spectively. The highest mean of total PAHs was noted in milk powdered (2.28 ± 0.39 μg/kg), while the lowest
content was observed in pasteurized milk (0.87 ± 0.18 μg/kg). Except for a few samples of milk powder, the
PAHs contents of the other samples was lower than standard limits while the concentration of BaP was lower
than of standard levels proposed by EU (0.02-0.06 μg/kg). Considering season effect, the samples in winter had
the highest level of PAHs. The percentile 95% actual THQ was the 3.64E-04 value that was lower than 1 value.
Hence, the consumers are not at considerable non-carcinogenic health risk while the actual ILCR was 3.53E-03 as
higher than 1E-04. Therefore, consumers are at considerable carcinogenic risk. Generally speaking, approaching
the control plans for a decrease in the concentration of PAHs in dairy products in order to control carcinogenic
health risk is crucial.

1. Introduction

Polycyclic aromatic hydrocarbons (PAHs) containing 2 or more
fused aromatic rings are a common group of environmental con-
taminants with some adverse effects on human health (Ahmadkhaniha
et al., 2014; Abdel-Shafy and Mansour, 2016). However, vehicular
emissions may not be the only PAHs source; other probable sources
include automobiles, refineries, power plants, asphalt particles, and
stationary combustion sources or crematoria also play important roles

in increasing the levels of this contaminant in the environment (Gorji
et al., 2016; Ahmadloo et al., 2019). It is worth notable to state that
PAHs could be produced over cooking procedures include roasting,
grilling, smoking, drying and heating as the key proof for the incidence
of PAHs in the human diet. Furthermore, food products can be polluted
with PAHs via contaminated water, soil and air (Grova et al., 2002;
Amiri et al., 2016). So far, the contamination by PAHs has been re-
ported among diverse food products like vegetables, dairy products,
meat products and etc. Amongst them, milk has been the subject of
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