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Abstract: Human, industrial or agricultural activities or microorganisms
from dried fruits generate a variety of pollutants such as polycyclic aromatic
hydrocarbons (PAHs) in food products, particularly in dried fruits sold in
local markets. This study sought to quantify the amount of polycyclic
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microorganisms (bacteria).
The study outcomes revealed that most dried fruits contain PAHs, which are
a result of vehicle exhaust, old processing techniques and the remains of oil

2026, 3(6), 141-145

Received: 08" Mar 2026
Revised: 21" Apr 2026

refineries and power plants. Moreover, the present study revealed that
Escherichia coli was the predominant amongst the types of bacteria present
in dried figs followed by Staphylococcus and Pseudomonas aeruginosa.
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Introduction

Due to their widespread presence in the marine environment and their harmful effects on
aquatic life as well as human health, scientists have studied polycyclic aromatic hydrocarbons (PAH)
in a great deal of detail [1]. Carbon and hydrogen make up polycyclic aromatic hydrocarbons (PAH),
which are xenobiotic substances. They belong to a class of hydrophobic, nonpolar contaminants that
have low vapor pressure, high melting and boiling temperatures, and low water solubility [2]. Usually,
incomplete combustion of organic materials like wood and fossil fuels produces PAH. Industrial
processes, waste disposal, and natural occurrences like wildfires and volcanic eruptions can all
introduce them into the environment [8]. Car emissions, catalytic cracking facilities, and associated
petroleum refinery operations are further sources of PAHs [3]. Additionally, biological processes can
emit PAHs into the environment. Because of this, PAHSs are pervasive environmental pollutants that
are frequently discovered in the air, soil, and water [4].

When PAHs are deposited on seeds, fruits, or vegetables that are subsequently consumed, food
contamination can also happen during times of air pollution [5]. Some of these substances can cause a
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variety of health impacts, including systemic effects (hepatic, hematological, and immunological
effects, as well as the development of arteriosclerosis), genotoxic effects, and carcinogenic effects,
according to experimental findings pertaining to PAHs in animals [6]. The Joint FAO/WHO Expert
Committee on Food Additives (JECFA) and the Scientific Committee for Food (SCF) are two
international organizations that have shown particular interest in researching the toxicity of PAHs.

These days, a range of drying methods are used to preserve food characteristics; the drying
process helps prevent fruits from browning and inhibits the growth of these bacteria [7]. Pathogens like
Staphylococcus aureus can survive in dried goods for a long time and grow throughout storage and
transit until they are sold, according to Alp and Bulantekin [8]. Dried fruits can become contaminated
by chemicals, particularly polycyclic aromatic hydrocarbons (PAHs). When coal, wood, petroleum, and
their derivatives burn incompletely, aromatic compounds are created. More than a hundred hazardous
PAHs can affect human health when consumed through food (vegetables and fruits), animal products,
drinking water, or breathing in air contaminated with PAHs. PAHs are currently considered one of the
most significant and hazardous chemical pollutants because of their negative effects on the body and
the fact that they can enter the body through skin contact. Fatty tissues absorb these chemicals, which
are then mostly deposited in the kidneys, liver, spleen, adrenal glands, and ovaries, where they might
result in abnormalities and malignancies [9], ]10].
Aim of Study

Polycyclic aromatic hydrocarbon levels in the dried fig fruits under investigation were
determined. Microorganisms (bacteria) from dried figs are isolated and identified.

Materials and Method
Polycyclic Aromatic Hydrocarbons Extraction and Purification from Dried Fruit Samples

Before being extracted and purified using the QUEChERS technique, the chopped dried figs
were taken out of the refrigerator and thawed at 4°C. Polycyclic aromatic hydrocarbons (PAHs) in dried
fig samples can be quickly, accurately, and successfully identified using the QuUEChERS purification
process.
Analysis and Measurement of PAHs Using HPLC

The most popular approach for isolating and evaluating PAHs in various environmental
contamination domains is chromatographic techniques. Chromatography is a physical analysis and
separation technique that uses two phases: the stationary phase, which has a relatively large surface
area, and the mobile phase, which passes through the stationary phase and usually contains the
samples to be studied.
Sample Collection

Samples of dried figs from various sources (Turkish, Syrian, Iraqi, and Iranian) and another set
of dried fruits from Kirkuk's local marketplaces were collected in August 2025. Every 80-gram sample
was placed in sterile, properly labeled, and sealed bags. They were then taken to the laboratory so that
the dried fruits could be examined for microbiological and chemical contamination.
Isolation, Identification, and Purification of Microorganisms from the Collected Samples

The Microbiology Laboratory at the Department of Life Sciences, College of Sciences,
University of Tikrit received the collected samples (dry fruits) and processed them by grinding each
sample in 225 milliliters of peptone water. Then, each 10-fold dilution was prepared in a series under
sterile circumstances. After removing one milliliter from the tubes and preparing the dilution series,
one milliliter of each dilution was added to the plates, which were subsequently filled with the media.
Bacteria were allowed to grow on the plates for a full day at 30°C. Colonies emerged after incubation,
and subculturing was used to purify them.
Statistical analysis

The Statistical Package for the Social Sciences software version 16 (SPSS) was used to analyze
the data. Frequencies and percentages were employed in the descriptive data to characterize the
participant attributes.
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Result and Discussion
PAHs in Dried Figs

The average concentration of phenanthrene in dried figs was 11.34 ug/kg, according to Table
1, Iraqi figs had the highest concentration of naphthalene (0.06 pg/kg), whereas Syrian figs had the
lowest concentration (0.02 pg/kg). Additionally, in the local Syrian samples, phenanthrene had the
highest value (10.5 pg/kg) and the lowest value (0.0 ug/kg), respectively. The Thai sample had the
highest concentration of benzo[b]fluoranthene (12.12 ug/kg), whereas the Iranian sample had the
lowest concentration (0.0 pg/kg). In the Turkish sample, benzo[ghi]perylene had the highest
concentration (0.40 pg/kg) and the lowest value (0.31 ug/kg). The Turkish sample Chr had the greatest
and lowest quantities of chrysene (15.36 pg/kg and 12.25 ug/kg, respectively).

Table 1. PAHs in Dried Figs

Sample Places NAP PHE B[b]F B[ghi]P Chr Total PAHs
(ug\kg)
Turkish 0.00 0.00 0.00 0.47 15.36 15.79
Turkish 0.00 0.00 0.00 0.31 13.15 13.46
Dried Iranian 0.04 0.00 9.31 0.00 0.00 9.34
Figs Iranian 0.00 0.00 0.00 0.40 12.25 12.65
Iraqi 0.06 0.00 10.01 0.00 0.00 10.07
Thai 0.05 0.00 12.12 0.00 0.00 12.17
Syrian 0.02 10.5 0.00 0.00 0.00 10.25
Mean 0.02 11.34 10.65 0.40 13.66 12.19
Min 0.01 10.5 9.31 0.31 12.25 9.44
Max 0.06 13.41 12.12 0.47 15.36 15.78

Isolation and Identification of Microbial Isolates:

The microbiological contamination of a variety of dried figs (Iraqi, Syrian, Iranian, Turkish, and
Thai) was assessed after they were gathered from Tikrit marketplaces. Following inoculation onto
different media and diagnostic testing, the current study's findings showed a broad range of bacterial
growth in the dried fruits. According to Table 2, the highest percentage of bacterial contamination was
Escherichia coli (33%), followed by Staphylococcus (28%), Pseudomonas aeruginosa (22%),
Staphylococcus epidermis (13%), and Enterococcus fecalis (4%).

Table 2. Microbial Isolates

Microbial Isolates %o NO.
Escherichia coli 33% 20
Staphylococcus aureus 28% 17
Pseudomonas aeruginosa 22% 13
Staphylococcus epidermis 13% 8
Enterococcus fecalis 4% 2
Total 100% 60

The difference in PAH concentrations depending on their origins and locations is caused by
the nature of human activity and emissions from companies close to dried fruit producing sites, which
emit different amounts of PAHs into the air that subsequently settle in water or soil [11]. In a study
conducted in Saudi Arabia, Al-Farhan et al. discovered that the content of PAHs in figs was 11.61 pg/kg
[12]. Another study by Khalili et al. [13] on a group of Iranian fruits revealed that the content of PAHs
in figs was 10.55 ug/kg.
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In another study conducted in India by Kumar et al. [14], 56 fruit samples were collected from
various locations and markets in order to detect PAHs in fruits consumed in India and assess possible
health risks. The results of the investigation showed that all fruit samples had detectable amounts of
PAHSs, with banana and apple samples having the highest concentrations.

PAHs were examined at five locations in the city of Erbil by Mohammed et al. ]15]. Plants were
collected to monitor 16 PAHs that the U.S. Environmental Protection Agency (USEPA) has identified
as priority pollutants. The results of the investigation showed that the plants had the highest and lowest
concentrations of naphthalene and pyrene.

In a study on vegetables in the Baghdad Governorate, AbdulRada et al. [16] found that the
increased amounts of PAHs in some samples may have been caused by the vegetables' exposure to
vehicle exhaust on public highways or by their cultivation near power plants or fuel processing
facilities.

The results of the current study showed that E. coli was the most prevalent bacterium, present
in most of the dried fruit samples and particularly in the dried fig sample.

A previous study conducted in the Dohuk Governorate of Iraq found varying fungal isolation
rates from dried figs. With 12 species, Ascomycetes has the most species diversity of any recorded
genus. Penicillium ranked second with five species [17]. A study found that Escherichia coli,
Pseudomonas aeruginosa, and Staphylococcus species were also isolated from dried figs [18].

104 bacterial isolates from dried apricot samples were revealed to be Pseudomonas spp. in a
study [19]. Harvesting, drying, storing, transporting, and handling dried items can all result in
microbial contamination [20].

The results of the current investigation revealed that Escherichia coli was the most often
isolated bacterium from dried fruits, which is consistent with a previous study that shown Shiga toxin-
producing Escherichia coli (STEC) could survive on dried apricots for three months when maintained
at room temperature [21].

Conclusion

The amount of PAHs in the different dried fig samples varies; this difference can be attributed
to both environmental conditions and fluctuations as well as the type of sample sources. The most
prevalent species of bacteria in dried figs was Escherichia coli, which was followed by Pseudomonas
aeruginosa and Staphylococcus.
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