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Introduction

Diazinon is widely used non-systemic insecticide (C12H21N203PS) that exert its toxic effects through
inhibition acetylcholinesterase, leading to accumulation of acetylcholine at synaptic and neuromuscular
junctions and subsequent disruption of nerve impulse transition. Due to its water solubility and extensive
use of the pesticide diazinon, residues of this pesticide enter surface waters through runoff. Accumulation
of this poison in fish tissues can have negative effects on human health. The Shohada Qasr-e-Shirin
Complex in Kermanshah province is considered one of the largest warm-water fish farming facilities in
Iran. During the early years of fish farmers' activity in this complex, silver carp and bighead carp
accounted for the largest percentage of fish produced in the farms. However, with the boom in fish exports
to Iraq, during recent years, common carp (Cyprinus carpio) has become the almost dominant species in
this complex due to increased export demand to Iraq. The water supply source for this complex is the
Alvand River, which also supplies the water needed by many gardens and agricultural lands in the cities of
Dalahu (Rijab region), Sarpol-e-Zahab, and Qasr-e-Shirin. Given the heavy use of various pesticides
farmers and following irrigation and rainfall, there is a possibility that these pesticides enter the water of
the Alvand River. This study aimed to assess diazinon residue levels in the muscle tissue of farmed
common carp (Cyprinus carpio) from a warm-water fish farming complex, in Qasr-e Shirin city,
Kermanshah Province, during the harvest season.

Methodology

For this purpose, Initially, to confirm the presence of diazinon in the Alvand River during the summer
season, when the highest levels of this toxin were expected, three water samples were collected from the
river at the junction with the main water supply canal of the aquaculture complex. The samples were
transport to the toxicology laboratory under cool conditions. Subsequently, prior to the onset of the fishing

season, water samples were taken from the water of the secondary canals supplying water to the farms in
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the designated areas. The fish farming complex was divided into three areas based on their distance from
the main irrigation canal, branching off the Alvand River. In each area, two farms close to each other and
with approximately equal capacity were selected. Water samples were obtained from the irrigation canal of
each selected farm and muscle tissue samples were collected from fish reared in the farms. Diazinon
concentrations in all water and tissue samples were determined using gas chromatography-mass
spectrometry (GC-Mass).

Results

The results indicated that the amount of diazinon in the water of the irrigation canal supplying the farms
decreased progressively from area 1 to area 3. The amount of diazinon in areas 1, 2 and 3 were29.71+0.70,
26.67+0.63 and 24.53+0.49 micrograms per liter (ppb) (Mean+SE), respectively. A significant difference
was observed between the amount of diazinon in the irrigation water canal of area 1 and those of areas 2
and 3 (p<0.05). According to the results, accumulation of diazinon in fish muscles was positively
correlated with its concentration in water (R=0.79). There was no significant difference in the amount of
diazinon accumulated in the muscle tissue of fish from two selected farms within each area. However, a
significant difference in diazinon accumulation in t fish muscle was observed -among the three studied
areas (p<0.05) (Table 1). The highest concentration of diazinon in fish muscle was recorded in fish from
farms located in area 1 (9.22+0.21), while the lowest amount of toxin was observed in fish from farms in
area 3 (6.41£0.14), and in the intermediate farms, the concentration of diazinon was 7.55+ 0.17
micrograms per kilogram (Mean £SE). The results showed that the amount of toxin in the water was lower
than the maximum residue limit (MR) recommended by the United States Environmental Protection
Agency (EPA) (0.17 mg/L). The levels of diazinon detected in fish muscle tissues were lower than the
maximum residue limit for diazinon in fish flesh (0.01 mg/kg) established by the World Health
Organization (WHO) and the European Food Safety Authority (EFSA) for human consumption.
Discussion and conclusion

In this study, the mean concentration of diazinon in the water supply canal feeding the farms located in the
Shohada Qasr-e-Shirin warm water fish farming complex in areas 1, 2, and 3 was measured as 29.71,
26.67, and 24.53 micrograms per liter (ppb), respectively, and in the main water supply canal at the
branching point of the Alvand River was measured at 30.42 (ug/L. All measured value were less than the
maximum permissible level announced by the United States Environmental Protection Agency (EPA)
(0.17 mg/L) for surface waters. The results showed that the average amount of diazinon in fish from area 1
farms, which receive water from the upstream section of the main canal, was higher than that observed in
fish from other areas. Notably, t this amount was very close to the maximum permissible level
recommended for human consumption. A decreasing trend in diazinon accumulation in fish muscle was
observed from area 1 to area 3. Considering the distance between the studied areas, the significant
decrease in the amount of diazinon could be due to the decrease in the amount of toxin in the water

entering the farms caused by the metabolism of the toxin under the influence of hydrolysis, photolysis, and
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the effect of bacteria in the water, as well as absorption by biological factors (algae, zooplankton and
phytoplankton, benthos, aquatic plants, native fish) as well as absorption of the pesticide onto sediments.
It can be concluded that, the level of diazinon in the fish muscle at the time market distribution is within
the permissible limit (0.01 mg/kg) recommended by the World Health Organization (WHO) and the
European Food Safety Authority (EFSA) for human consumption. Considering that the diazinon residue
detected in fish harvested from farms in Area 1, whose water supply originates from the upstream section
of the main water conveyance canal is very close to the recommended permissible limit, frequent and
continuous monitoring of diazinon levels is warranted. Accordingly, systematic measurement of diazinon
concentrations in the water of the Alvand River and in farmed fish from the Shohada Qasr-e Shirin warm-
water fish farming complex throughout the harvesting season should be conducted by the relevant
authorities and responsible organizations.
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Figure 1: The locations of the sampled farms in the Shohada-e Qasr Shirin warm-water fish farming complex include:
Area 1 (A, B), Area 2 (C, D), and Area 3 (E, F)
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Table 1: Comparison of average values for each variable studied (mean + standard error)

Regions Region 1 Region 2 Region 3
Diazinon in water (ng/L) 29.712£0.70 26.67+0.63° 24.53 +0.49°
Diazinon in muscle (ug/kg) 9.22 £0.21° 7.55+0.17° 6.41 £ 0.14¢
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Figure 2: Average diazinon levels in the water irrigation canals of farms in different areas of the Shohada Qasr-e
Shirin warm-water fish farming complex, Kermanshah province (ng/L)
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Figure 3: Average diazinon levels in the muscles of common carp farmed in different areas of the Shohada Qasr-e
Shirin warm-water fish farming complex, Kermanshah province during the harvest season (ug/kg)
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