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Fig 1 Map of sample collection area in Siah
Darvishan River (Sowmeh Sara, Guilan province,
Iran)
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Table 1 The biometric results of Common carp from Siah Darvishan River

Variables Number Average Std. deviation Minimum Maximum
Total length (cm) 30 36.58 3.04 31.18 42.53
Total weight (g) 30 678.56 186.68 463.87 1429.31
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Table 2 Comparison between certified and measured values of heavy metals concentrations
(pg g 'd.w.) in standard reference material SRM®™ 1566b (Oyster Tissue)

. 1 1 International
Concentration (ng g d.w.) Range (ug g~ d.w.) standard
Element Mean Std. deviation R.S.D.(%) Minimum Maximum FAO/WHO

As 0.774 0.047 6.14 0.73 0.82 0.05

Cd 0.176 0.008 4.58 0.17 0.18 0.2

Cu 4.149 0.222 9.85 3.97 4.62 30

Fe 28.983 2.429 8.38 26.47 31.33 100

Hg 0.081 0.006 7.97 0.08 0.09 0.5

Mn 0.642 0.045 6.96 0.59 0.68 0.05

Ni 0.171 0.014 8.09 0.16 0.18 0.4

Pb 0.852 0.084 9.87 0.79 0.95 0.5

Se 0.524 0.041 7.72 0.49 0.57 1

Zn 32.142 1.214 3.78 30.81 33.19 1000
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Table 3 Comparison of heavy metals concentrations (ug g 'd.w.) in muscle tissue of Common carp
with the threshold limit value of international standard

SRM® 1566b (Oyster Tissue)

Operating conditions

Element Wavelength Slit width Certified values Measured values Recovery

(nm) (nm) ngg! ngg! (%)

As 188.979 0.5 7.65 +0.65 6.93+0.51 90

Cd 214.438 0.7 2.48 +0.08 2.36+0.21 95

Cu 327.396 0.7 71.6+ 1.6 67.83 +£2.01 93

Fe 259.940 0.2 205.8+£6.8 206.41 +4.20 101

Hg 253.712 0.5 0.0371 £ 0.0013 0.0340 +0.002 94

Mn 257.610 0.2 18.5+£0.2 15.93 £0.03 86

Ni 231.604 0.2 1.04 +£0.09 0.99 +0.03 96

Pb 220.353 0.7 0.308 £ 0.009 0.281 +0.02 91

Se 196.027 1.0 2.06 +0.15 1.98+£0.11 94

Zn 213.856 0.7 1424 + 46 1312 +39 94
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Table 4 Comparison between the orders of heavy metals accumulation in muscle tissue of Common

carp with other Cyprinidae species from different parts of the world

Species Rank order Sampling area Reference
Rutilus frisii kutum Zn>Se>Cu>Mn>Hg>Pb>Cd>Ni Total southern coasts, Caspian Sea, Iran [44]
Barbus plebejus Zn>Fe>Ni>Mn>Pb>Cu>Cd Porsuk River, Eskigehir, Turkey (311
Capoeta capoeta Zn>Fe>Ni>Mn>Cu>Pb>Cd Porsuk River, Eskisehir, Turkey (311
Barbus grypus Fe>Zn>Pb>Cu>Mn>Ni Atatiirk Dam, Adiyaman, Turkey (501
Carassius carassius Zn>Fe>Cu>Mn>Cd Enne Dam, Kiitahya, Turkey [36]
Chondrostoma nasus Fe>Zn>Ni>Cu>Cd Enne Dam, Kiitahya, Turkey (36l
Squalius cephalus Zn>Fe>Ni>Cu>Mn>Cd Enne Dam, Kiitahya, Turkey (36l
Alburnus alburnus Fe>Zn>Cd Enne Dam, Kiitahya, Turkey (36l
Cyprinus carpio Zn>Fe>Cu>Pb>As>Mn>Cd>Hg Pearl River Delta, Guangdong, China (331
Barbus grypus Zn>Pb>Ni>Cu>Mn>Cd Shadegan Wetland, Khuzestan, Iran (511
Barbus sharpeyi Zn>Pb>Cu>Mn>Ni>Cd Shadegan Wetland, Khuzestan, Iran (511
Cyprinus carpio Zn>Pb>Cu>Ni>Mn>Cd Shadegan Wetland, Khuzestan, Iran (511
Rutilus frisii kutum Zn>Ni>Cu>Pb>Hg>Cd Farah Abad Sari coasts, Caspian Sea, Iran (191
Capoeta damascina Fe>Zn>Pb>Ni>Cu>Cd Sezar River, Lorestan, Iran [40]
Cyprinus carpio Zn>Cu>Hg>Cd>Ni>Pb Total southern coasts, Caspian Sea, Iran (201
Ctenopharyngodon idella Mn>Cu>Pb>As>Cd Lhasa, Tibetan Autonomous Region, China [52]
Cyprinus carpio Mn>Cu>Pb>As>Cd Lhasa, Tibetan Autonomous Region, China [52]
Barbus tauricus Zn>Ni>Cu>Mn Porsuk River, Eskisehir, Turkey (391
Capoeta baliki Zn>Ni>Cu>Mn Porsuk River, Eskigehir, Turkey (391
Carassius gibelio Zn>Ni>Cu>Mn>As>Pb Porsuk River, Eskisehir, Turkey (391
Capoeta sieboldii Zn>Cu>Mn>Ni Porsuk River, Eskisehir, Turkey (39]
Barbus grypus Zn>Fe>Mn>Cu Batman Dam, Diyarbakir, Turkey (341
Squalius fellowesii Zn>Cu>Mn>Pb>Cd Tersakan River, Turkey (53]
Cyprinus carpio Zn>Fe>Ni>Cu>Pb>Mn>Cd>Hg Kabul River, Khyber Pakhtunkhwa, Pakistan (211
Cyprinus carpio Cu>Mn>Pb>Cd Nowshahr coasts, Caspian Sea, Iran (541
Cyprinus carpio Zn>Fe>Cu>PIE)Ii>;AI;;Mn>Se>Cd> Siah Darvishan River, Sowmeh Sara, Iran  Present study
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Study of heavy metal bio-accumulation in the edible
muscle tissue of Common carp (Cyprinus carpio linnaeus,

1758) from the Siah Darvishan River, Guilan province,
Iran
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In this research, bioaccumulation of ten metals (As, Fe, Hg, Zn, Pb, Se, Cd, Cu, Mn, Ni) in muscle
tissue of 30 Common carp (Cyprinus carpio) Caught with cast net from Siah Darvishan River, Guilan
province, Iran in the summer season of 2016 were investigated by Varian Atomic absorption
spectroscopy. The lowest and highest mean concentration of metals were found, as follows: Zinc
30.81 - 33.19, Iron 26.47 - 31.33, Copper 3.97 - 4.62, Lead 0.79 - 0.95, Arsenic 0.73 - 0.82,
Manganese 0.59 - 0.68, Selenium 0.49 - 0.57, Cadmium 0.17 - 0.18, Nickel 0.16 - 0.18 and Mercury
0.08 - 0.09 microgram per gram dry weight, respectively. According to the results of this study, mean
concentrations of all elements in the muscle tissue of Common carp, except for Arsenic (0.774 +
0.047), Lead (0.852 £+ 0.084) and Manganese (0.642 + 0.045) were observed to be lower than
determined threshold limit value of FAO/WHO international standard.

Keywords: Heavy metals, Common carp, Siah Darvishan River, Muscle tissue, Bioaccumulation
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