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Abstract

Heavy metals, due to their indestructible nature, pose a serious threat to the health of
aquatic animals as well as humans if a high concentration of them accumulates in the
tissues of aquatic organisms. For this purpose, the present study was done with the aim
of investigating native Bunni and Shabout fishes in tropical fish breeding farms of
Khuzestan province with the perspective of contamination by heavy metals and risk
assessment for consumers. In present study, the concentration level of thirteen heavy
metals (arsenic, cadmium, cobalt, chromium, copper, iron, mercury, manganese,
molybdenum, nickel, lead, tin and zinc), in the muscle tissue of
(Mesopotamichthyssharpeyi) and (Barbus gryous) was measured. The results of this
study showed that there were no significant difference between the concentration of
heavy metals measured in Bunni and Shabout fishes. The findings of the research
indicated that iron and arsenic had the highest and lowest concentrations in the muscle
tissue of Bunni and Shabout fishes, respectively. Comparison of measured heavy metals
with international health standards showed that the concentration of all metals except
lead were significantly lower than the permissible limit (p < 0.05). The concentration of
lead was significantly higher than the permissible limit (p < 0.05). The assessment of
health risk showed that daily and continuous consumption of these products by
consumers is completely safe, except for cadmium and lead and there is no risk for
them. The average concentration of all measured metals except lead were lower than
international standards. The estimation of daily intake of all measured heavy metals
except cadmium and lead were less than global standards. The estimation of daily intake
in all metals except cadmium and lead showed that the consumption of Shabout and
Bunni fish currently does not pose a risk to human health, however, in order to prevent
possible contamination in the future, management should pay more attention to these
pollutants and their possible sources.
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Table 1. The amount of standard dosage in mg/kg per day for various heavy metals (13, 23)

Elements Cd Cr Cu Fe Ni Pb Zn
RfDo 0.0005 15 0.04 15 0.02 0.0035 0.03
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Table 2. Descriptive statistics of heavy metals (mg/kg of dry body weight) in the studied fish

Heavy metals Mesopotamichthys sharpeyi Barbus grypus
Arsenic (As) 0.02£0.01 0.02+0.01
Cadmium (Cd) 0.03+0.03 0.03+0.03
Cobalt (Ch) 0.32£0.02 0.33+0.01
Chromium (Cr) 0.07+£0.01 0.07+0.01
Copper (Cu) 0.15+0.15 0.06 +0.01
Iron (Fe) 25.57 +6.34 17.84 + 3.93
Mercury (Hg) 0.16 £ 0.01 0.10+0.06
Manganese (Mn) 1.09+0.11 190+0.52
Molybdenum (Mo) 351+£0.14 3.75+0.21
Nickel (Ni) 0.03+£0.01 0.03+0.01
Lead (Pb) 1.27+0.13 1.14+0.37
Tin(Sn) 0.27£0.01 0.27+0.01
Zinc (Zn) 21.44 +£5.97 16.77+ 1.64

(FAO/WHO) iler (slas il L anllias 35 50 Olale (5K S35 Ol o gl sl =¥ Ui

Table 3. The comparison of the amount of heavy metals in studied fishes with international standards
(FAO/WHO)

Heavy metals Standard value

Difference between the mean

t statistic  Df

P-Value

(PPM) and the standard
Arsenic (As) 05 -0.4791 -1.638 5 0.000
Cadmium (Cd) 02 -0.16842 -16.382 5 0.000
Cobalt (Ch) 50 -49.6722 -7.217 5 0.000
Chromium (Cr) 30 -29.92911 -3.456 5 0.000
Copper (Cu) 100 -99.895 -2.22 5 0.000
Iron (Fe) 100 -78.295 -30.234 5 0.000
Mercury (Hg) 02 -0.06475 -3.134 5 0.026
Manganese (Mn) 50 -48.505 -212.128 5 0.000
Molybdenum (Mo) 150 -146.36588 726 5 0.000
Nickel (Ni) 05 -0.463 -1.318 5 0.000
Lead (Pb) 04 0.80841 7.519 5 0.001
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Tin (Sn) 250 -249.72391 -7.209 5 0.000
Zinc (Zn) 150 -130.895 -68.538 5 0.000
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Table 4.The results of health risk assessment of studied fishes in Khuzestan province regarding heavy

metals

Daily intake (mg/g of body weight per day) MTDI*
Heavy metals children Adults (mg.g”* BW/day)
Arsenic (As) 9.68 x 107 553 %107 5x 107
Cadmium (Cd) 1.46 x 10° 8.35x 107 6 x 102
Cobalt (Cb) 1.51 x 10™ 8.66 x 102 -
Chromium (Cr) 3.28 x 10 1.87 x 1072 2
Copper (Cu) 4.85 x 102 2.77 x 107 3x10?
Iron (Fe) 1.003 x 107 5.736 1x 107
Mercury (Hg) 6.25 x 107 357 x 102 3x107?
Manganese (Mn) 6.91 x 10™ 3.95x 10" -
Molybdenum (Mo) 1.68 9.6 x 10" -
Nickel (Ni) 1.71 x 107 9.78 x 107 3x10*
Lead (Pb) 5.58 x 10 3.19x 10" 2.1x10*
Tin (Sn) 1.28 x 10 7.29 x 10 -
Zinc (Zn) 8.83 5.049 6 x 10!

* MTDI: Maximum Tolerable Daily Intake (NRC, 1989; JECFA, 2000)

L
Wn
(=
(=]
2
un
;

£

P

L
L
K

Barbus ;Mesopotamichthys sharpeyi s (04 i 035 ME/KE) (S oll clale (Sle anslis -) S5

grypus
Fig 1. Comparison of the average concentration of heavy metals (mg/kg of dry body weight) in
Mesopotamichthys sharpeyi and Barbus grypus
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