W"\/\w:)béa\'\e)}.n/\'\e)m &‘&Gw‘j(’jb

2985 plo dhis (5155 SO 40 (e O35 (s ) 20265 (o y
Ol g 90 olw 439y (Cyprinus carpio linnaeus, 1758) I goxo
oA !

*)

C_,..w‘g.} LBLQJ" oo

Ol S s axs 5oz (S oKl anle abe e ALy (L 05 S (658 (g gmeils )
QYN8 15 pds Gu)l AV /070 1l s f )

BJ&&"

Ao 2o ¥ dlae b 3 (IS 5 58 n cpsslS sl o S o ol (S D) B es s mamd Oles (Gl ) 2
b g Y90 Olsl ez 5o OAS Oliasl Olay )3 ol wbtagy 51 Sl 26 S5 w5 odd Ao (Cyprinus carpio) Jsess ;55
TYNA = YA (ga5 e oo Sl Clale o 2i 5 o 1S Ol A S 515 aalllas 5,50 Varian ol Ol v cib oSKiws
= WY pgeslS 0 /OV = /B il /A = /04 5K /AT — VY ST /80 = VA e /Y = YAV s XYY - TV al
pls chle (Sl o tash pl @l 4 er s boel s @ (S 055 p S 2 0SS 200 = A s 5 VA = N S A
d 31 5wl Y E 080) 58 5 (UAOY E /0AL) o (WE E /0 8Y) ST s 4 Jgene S ale aliae il s Lol

43 5 edalie FAO/WHO il 5 ikl ba 5 ol el loms

6:.._1)@2_7‘4),,@9 CJL’ cg.)l..i.lj)) al:...»: 4_.’[}'.}}) géjw )).;5 ‘L‘ﬂi:"w C)\)L.é C)lgjlj.k:ls

ettefaghdoost@phd.guilan.ac.ir :cus. Jp

Yo\



YYAA Q‘i’)}jé AR 092 (/\-\o)u

d@wonﬁébu}[f\]>J3§@¢Luou>,)uu,;M
0 Jol waall Ub mpe jeskS YA/ T 4o
S VTV SVl bge a3 5 VY Lawgie (od el
s e a Lot gl Jl 53 oS cl 43l s CaSa
355 Gospels 5 soslaS bl Ll Sl gle
ot 5 plad oS5 5 (S pre la LG
Sl 035 axlse (gl 03 28 Slis U1y wlsag, ol of
e b ol DlEs @ iz s Gole nl S F [0 ]
sp3Y Ol K3 b la T3 51 ol ol
e 53 b OF Clale Ol «Gles Ll s (5555
Lo by pslle sk a4 bos s SVL Sl dm 5l i
G s S OF o L b el 53 Slale S5
T S U U S R
Pl brs w5 oS S whde Al age sla L s
wlsl Syso 53 5 s S o e Gl s senns il
I Consams 55 nl 4 Glate 80 WBle Ly,

IV 5] tas o sy 555
b ole pl i) poomd (o 5 odalle S e &
Moy s cilin T b 53 b 0T at g (6,5 o510
03500 Sl oLl la i) (p f e dher 5l LAS s
Sl s LS Ol 4 bl Sslie sle 658
eed 4 S [V 5] 5L e ol gls L s Cilzis
Ll 5o gl 0028 55k 4 Olale Cilie gla 5L sk
e il S DGl S5 S e b
O350 35 SRl B b g e VO] LS 1S ool
2 s Ll gl anls Gble o Sl gl el
oS I 4 Gl ple pl 03 8 el Jlazsl s
B e N e S I Tt T AR
G 3 e e 4 s Ll e Al 63485 Ol
Wil e s gle b R S ) gk mens
SE sl dlas VU G Olpe s 4 5 V]
B T R O e R
s gl 8 by O LI dews @ s e x

A Jame Colg s 5 (S5 2S5 ole o s

YoY

dodo —

&S 250 &l 65 (Cyprinus carpio) Jyexs ;55 »ls
a5 Lis L (Cyprinidae) olale S oslpls 4 & ol
058 ol ol oBanls V] 5l Gl S Y a0
a4 Gble opl 58S Al o Lol 5 Lasl sl 03 3 Jsana
SASIy oSl Bl 281 Ol sl e K
Slos ads) el 53w Lol 5 Ll 53 O b
S5 D) 3,5 a5 Gl sbys 5 T axls 35

D] 538 oo s s (32 x5
Slr S bl 5l 5o AL St BY o 53 Al )
g O R R R L
b le wbtagy cwdVl 5 as A~ @ D 2
e rlee Gl OLL B clgussl glanl b o) 5=
I R (e R e L IR ATINCS
Liad i) gls 65 dax 5l Jseme 555 ale [E] 5,108
5 ol lasl a5l Sl s es S e SO
abls 3 &S [0] ail o Jloys sl 5 glhe Ci S
5 lopase s Glos 4 gt b altag, 5 ol
2)ls sy O Gran 4 3l s e OOLS Ol
d=lsw Isb plas 5o ol ol Sla e Sl (85 e
oo Oy ol sla Jl (b 5o Ll syl s 555 sbos
S JB b 4 5 sl psr adm 53 O S
el sl &S gl 655 4 [V] Col anl zalS 4l
S8 G ygd o 1y ab ol JUCN) cad 3l cbla~
Sl e BYs 5l &l esls 3 Bl wesl sla
Ol (s3boo 5L 5wy o ko osdle b OF Comer
ot Jolse 03,28 Slleg 5 Sl b loe ST 4
PR e oS 3sed L3l €55 Gl Gy Joue

V] sl ois S Jsans 558 ol 3
o 3 Jseme S s e gla Aoy, I S
Shas Wil o Olhugss o Aoy, 5 by oy
IAT el 5 los 5 J51 VB ge sla €bay ;) alaxr

S VT s Ol gy cuiS gls el Sl il ol



YYAA Q‘i’)}jé AR 092 (/\-\o)u

gy Jol2) s dpai lai 55 8 5 Sl Gl Sl
5l ol YlS w L s (s Olppal elisl Ll
Sand A3 S ot O 5 oS sk a4 calae Sl s
D3 GOS esled 5 (s a3 50 calae i gle il
Zirbus (oslessl — oS St oKiws 3 e 5 A S
&S 5 4 L (Germany Bad Grund VaCo 5)
wele Ve B4 Oley Sde w3l S sl ax s -0 gles
Sz gla Gl Gg ol Culg s Sis Sl
2y B sk 4 AL e Ol B el

g_.JTijP).) Vo u.p_,.\} Lg\)\JHNOj,L)WjJJJg‘);

“ o

3550 (O Wl el OLg LeS) DW 05005

IVY 508 O] ws § 03

38°05

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
(ug g 'd.w.) in standard reference material SRM® 1566b (Oyster Tissue)

. 1 1 International
Concentration (ung 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) pgg’ 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 (31]
Capoeta capoeta Zn>Fe>Ni>Mn>Cu>Pb>Cd Porsuk River, Eskigehir, Turkey (31]
Barbus grypus Fe>Zn>Pb>Cu>Mn>Ni Atatiirk Dam, Adiyaman, Turkey [50]
Carassius carassius Zn>Fe>Cu>Mn>Cd Enne Dam, Kiitahya, Turkey (36l
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 (33]
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, [ran (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 (39]
Carassius gibelio Zn>Ni>Cu>Mn>As>Pb Porsuk River, Eskisehir, Turkey (391
Capoeta sieboldii Zn>Cu>Mn>Ni Porsuk River, Eskisehir, Turkey (391
Barbus grypus Zn>Fe>Mn>Cu Batman Dam, Diyarbakir, Turkey (34]
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 (21]
Cyprinus carpio Cu>Mn>Pb>Cd Nowshahr coasts, Caspian Sea, Iran [54]
Cyprinus carpio Zn>Fe>Cu>PIl\)“>;A;;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.
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