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Abstract

The aim of this study was to investigate the heavy metal contamination of native fish
such as red mullet, Shabout and tilapia in the Khaneh Shavour River of Shush County
and to assess the risk to consumers. To investigate the amount of heavy metals
remaining in fish meat, samples were collected from several parts of the Shavour River
of Shush County. The results of descriptive statistics showed that there was no
significant relationship between the amount of residual elements in fish of the species of
red mullet, red mullet and tilapia (p < 0.05). There was a significant difference between
the concentration of heavy metals in summer and winter (p < 0.05). The comparison of
the amount of heavy metals remaining in the meat of himri, shabout and tilapila with
international standards showed that the concentration of all elements except lead and
nickel were significantly lower than the permissible limit (p < 0.05), and the
concentration of nickel was higher than the international standards, but there was no
significant difference (p > 0.05). The concentration of lead was significantly higher than
the permissible limit (p < 0.05). The health risk assessment showed that according to the
maximum tolerable daily intake (MTDI) of heavy metals, the daily and continuous
consumption of these products by different age groups (children and adults) of
consumers is completely safe, except for lead, and there is no risk for them in this
regard. Also, the estimation of daily intake and according to the MTDI values of all
metals except lead showed that the consumption of himri, shabout and tilapila fish
currently does not pose a risk to human health, however, to prevent possible
contamination in the future in terms of management, more attention should be paid to
these pollutants and their possible sources from a management perspective.
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Fig 1. Comparison of the average concentration of heavy metals in himri, shabout and Tilapia sp. (mg/kg
of dry body weight) in the winter season
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Fig 2. Comparison of the average concentration of heavy metals in himri, shabout and Tilapia sp. (mg/kg
of dry body weight) in the summer season
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Fig 3. Comparison of the average concentration of heavy metals in himri, shabout and Tilapia sp. (mg/kg
of dry body weight)

2 fjf;;._w WJ..») alises L;LQJ‘AJ BL) wlas Sy QL:AL»)J o ol u.:i....ﬂ g_”)ljb Q\j:.a W}; JLAT—\ J}.\}
(e 035 p S 5k8

Table 1. Descriptive statistics of heavy metals in the studied fish (mg/kg of dry body weight) in
different seasons

Heavy metal Carasobarbus luteus Barbus grypus Tilapia sp
y winter summer winter summer winter summer

Arsenic (As) 0.08+0.01 0.08+0.01 0.08+0.01 0.08+0.01 0.08+0.01 0.08+0.01
Cadmium (Cd) 0.01+0.01 0.01+0.01 0.01+0.01 0.01+0.01 0.01+0.01 0.01+0.01
Cobalt (Cb) 0.01£0.01°  0.01x0.01°  0.01+0.01°  0.01£0.01°  0.01+0.01°  0.04+0.01°
Chromium (Cr) 0.71+0.35 0.38+0.01 0.59+0.17 0.22+0.05 0.59+0.23 0.14+0.12
Copper (Cu) 10.02+2.60°  7.08+0.30°  9.18+0.18°  8.17+2.66°  7.77+0.01°  2.45+0.30°
Iron (Fe) 6.48+1.57 6.76+1.05 7.54+0.69 6.75+0.17 8.18+1.11 5.44+0.18
Mercury (Hg) 0.16+0.01 0.16+0.01 0.16+0.01 0.16+0.01 0.16+0.01 0.16+0.01
Manganese (Mn) 1.03+0.53 0.33+0.06 0.42+0.13  0.28+0.17 0.31+0.21 0.13+0.05
Molybdenum (Mo) 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01
Nickel (Ni) 1.21+0.01° 0.34+0.08®  0.83+0.33™ 0.24+0.02%  0.75+0.34%° 0.27+0.02°
Lead (Pb) 3.18+1.69 1.48+0.23 2.31+0.73 1.00+0.12 2.31+0.74 1.26+0.58
Tin (Sn) 0.92+0.15 1.01+0.03 0.96+0.01 1.04+0.02 1.03+0.01 1.11+0.16
zZinc (Zn) 16.94+1.22%  17.86+0.38® 20.69+1.81° 1546+0.44° 19.11+0.08 16.16+1.22°

(Mean£S.D) (p <+/+0) .ol Lslosl glaos S ol sme Ml 5 5 g il o slie o g > 3¢
#Different letters indicate a significant difference between experimental groups. (Mean+S.D) (P<0/05)

(&bu)j f)fjlﬁsfr;ué?‘ WJ;)MJLEA )40 QL:AL»)J ol °J:"“”u$§*"“‘ljbu:<i:‘_yd})"'
Table 2. The average of heavy metals measured in the studied fish (mg/kg of dry body weight)

Heavy metal Carasobarbus luteus Barbus grypus Tilapia sp
Arsenic (As) 0.08+0.01 0.08+0.01 0.08+0.01
Cadmium (Cd) 0.01+0.01 0.01+0.01 0.01+0.01
Cobalt (Cb) 0.01+0.01 0.01+0.01 0.02+0.01
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Chromium (Cr) 0.54+0.28 0.41+0.24 0.37+0.30
Copper (Cu) 8.55+2.28 8.68+1.64 5.11+3.07
Iron (Fe) 6.62+1.10 7.14+0.61 6.81+1.70
Mercury (Hg) 0.0+0.16 0.16+0.01 0.16+0.01
Manganese (Mn) 0.68+0.51 0.35+0.14 0.22+0.16
Molybdenum (Mo) 0.03+0.01 0.03+0.01 0.03+0.01
Nickel (Ni) 0.78+0.50 0.53+0.39 0.51+0.34
Lead (Pb) 2.33+1.39 1.66+0.87 1.79+0.81
Tin (Sn) 0.97+0.10 1.00+0.05 1.07+0.10
Zinc (Zn) 17.40+0.90 18.08+3.20 17.63+1.84

(FAO/WHO) jlgr (slas bl b asdlias 35 50 Olale w3k Ol n gl il =¥ s
Table 3. The comparison of the amount of heavy metals in studied fishes with global standards

(FAO/WHO)
Heavy metal Standard value Difference between the mean t statistic Df P-Value
(PPM) and the standard
Arsenic (As) 0.5 -0.41576 -5.852 29 0.000
Cadmium (Cd) 0.2 -0.1873 -6.479 29 0.000
Cobalt (Ch) 50 -49.96697 -1.515 29 0.000
Chromium (Cr) 30 -29.55629 -389.144 29 0.000
Copper (Cu) 100 -92.55033 -115.338 29 0.000
Iron (Fe) 100 -93.8570 -284.881 29 0.000
Mercury (Hg) 0.2 -0.035550 -1.236 29 0.000
Manganese (Mn) 50 -49.8016 -484.964 29 0.000
Molybdenum (Mo) 150 -149.96590 -2.088 29 0.000
Nickel (Ni) 0.5 0.11241 979 29 0.349
Lead (Pb) 0.4 1.52912 5.264 29 0.000
Tin (Sn) 250 -248.98385 -9.184 29 0.000
Zinc (Zn) 150 -132.29338 -27.961 29 0.000

S Sl aalllas 350 Olale St Sy o5l S —E J s

Table 4. The results of health risk assessment of studied fishes with respect to heavy metals

Daily intake (mg/g of body weight per MTDI*
day)

Heavy metal children Adults magL BWIdEY)
Arsenic (As) 3.89x107 2.22x10° 5x 107
Cadmium (Cd) 5.87x10° 3.35x10°° 6x 107
Cobalt (Cb) 9.4x1073 5.37x10°° -
Chromium (Cr) 2.05x10" 1.17x1072 2
Copper (Cu) 3.44 1.96 3 x 10!
Iron (Fe) 3.174 1.813 1x10°?
Mercury (Hg) 7.6x1072 4.34x10? 3x 1072
Manganese (Mn) 1.95x10" 1.11x10™ -
Molybdenum (Mo) 1.57x107 9.01x10°® -
Nickel (Ni) 2.83x10! 1.61x10" 3x 107
Lead (Pb) 8.92x10! 5.09x10" 2.1x10%
Tin (Sn) 4.69x10" 2.68x10 -
Zinc (Zn) 8.19 4.679 6 x 10"

das e Ol aSls s 5l ol e Sl s
das 3 oSl ol ekl e (TA)
Sl 55 cpl 51l o g Dl 2l Sy

(NRC, 1989; JECFA, 2000) Lo L5 4155, 5 a0 b= MTDI 3¢

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