
/-

            
. 

  
. 

 
)(

 

: -

maleki43@yahoo.com  
. 

  

.

  

. 

  

  

  

: 

(

.    

   

ICP

    

SPSS

  

 :

/////

 

HQ 

 

.  

HQ

   

 :

  

//////

  

  

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

                             1 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


                        

)-(. 

 

)( .

 

.  

  

)( .

 

)-(

 

)(-

 
)(.  

 

)(

  

)(. 

 -

 -

 

.

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

                             2 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


    

.     

  

-

          

/

         

.

         

.

                

( .

(

 

)( .

HNO3

HCLO4

 
)

 
( .

  

/

ICP 

   

SPSS V.16  .

Excel 

 

Two-Way ANOVA -

)(.  

         

)Operating characteristic curves (-

     

:  

 
 [

 D
O

I:
 1

0.
22

10
2/

21
.2

.1
12

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
04

 ]
 

                             3 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


   
/=

  
=n 

 
/=

 
)

  
.   

  

)

:(   

   

HQ 

 

MCC 

CR 

/

 

BW 

 

RFD . 

 

-

 

)(.  

   

)(.  

 

Crlim 

 

RFD 

/

 

//

/Cm 

) (.(  

-

 

)(.  

  

DI 

 

(IR

                  

)

   

( 

         

.

                 

.

            

/

  

/

      

.

          

/

        

)

 

( .

  

)HQ(

                        

.

/

 

< p

  
 [

 D
O

I:
 1

0.
22

10
2/

21
.2

.1
12

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
04

 ]
 

                             4 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


  
.(   

  

  

  

  

    

ppm (

 

)ppb( 

  

   

  

  

     

 

 :

     

)ppm (

     

)ppb (

       

  

  

  

      

 

 :

     

)ppm (

     

)ppb (

      
 [

 D
O

I:
 1

0.
22

10
2/

21
.2

.1
12

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

2-
04

 ]
 

                             5 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


      
CR

 
DI( HQ 

      
/

 
/

 
/

  
/

 
/

 
/

  

/

 

/

 

/

   

/

 

/

   

/

 

/

      

/

 

/

 

/

  

/

 

/

 

/

  

/

 

/

 

/

   

/

 

/

  

/

 

/

 

/

      

/

 

/

 

/

  

/

 

/

 

/

  

/

 

/

 

/

   

/

 

/

  

/

 

/

 

/

   

  

           

F         p F         p F         p F         p F         p 

   

NS          /

  

/<     /

 

NS          /

  

NS         /

  

NS          /

   

NS         /

  

/       /

 

/<     /

 

NS         /

  

NS         /

   

/<     /

 

NS        /

  

/<     /

 

NS        /

  

/<    /

   

p

 

significance level, NS= not significant

       

.

          

)(.

 

)(. 

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

                             6 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


  
(

 
).( 

 -

 

 -

 

)(.

 

.(  

 

)(.

 

)( 

     

).( 

//

/

-

                                                           

 

- thiol groups   

. 

.

   

HQ

   

.

//

 

)( .

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

                             7 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


  
////

/

 

/

 

)(HQ

-

EPA(

)PTDI

 

)(

       

HQ

     

KRSE-92089

      

Reference 
1. Obiakor MO, Okonkwo JC, Ezeonyejiaku CD. Trace metal contamination in tropical 
endemic fish: factorial effect interactions and in situ quantitative risk assessment. J Environ 
Occup Sci 2015;4:10-21. 
2. Gu YG, Lin Q, Wang XH, Du FY, Yu ZL, Huang HH. Heavy metal concentrations in wild 
fishes captured from the South China Sea and associated health risks. Mari Pollut Bull 2015; 
96:508-512. 
3. Léopold EN, Jung MC, Emmanuel EG. Accumulation of metals in three fish species 
from the Yaounde Municipal Lake in Cameroon. Environ Monit Assess 2015; 187:560-
572. 
4. Zazouli MA, Mohseni A, Maleki A, Saberian M, Izanloo H. Determination of cadmium 
and lead contents in black tea and tea liquor from Iran. Asian J Chem  2010; 22(2): 1387-
1393. 
5. Ara?jo CVM, Cede?o-Macias LA. Heavy metals in yellowfin tuna (Thunnus albacares) 
and common dolphinfish (Coryphaena hippurus) landed on the Ecuadorian coast. Science of 
the Total Environ 2016; 541:149 154. 
6. Vinodhini R, Narayanan M. Bioaccumulation of heavy metals in organs of fresh water fish 
Cyprinus carpio (Common carp). Int J Environ Sci Tech 2008; 5:179-182. 
7. Palaniappan PLRM, Karthikeyan S. Bioaccumulation and depuration of chromium in the 
selected organs and whole body tissues of freshwater fish Cirrhinus mrigala individually and 
in binary solutions with nickel. J Environ Sci 2009;21: 229 236. 

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

                             8 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


  
8. Jabeen F, Chaudhry AS.  Monitoring trace metals in different tissues of Cyprinus carpio 
from the Indus River in Pakistan. Environ Monit Assess 2010;171: 645-656.  
9. Shah SL, Altindau A. Effects of heavy metal accumulation on the 96-h LC50 values in 
Tench Tinca tinca L 1758. Turk J Vet Anim Sci 2005; 29: 139-144. 
10. Agha H, Leermakers M, Elskens M, Fatemi MR, Baeyens W. Accumulation of trace 
metals in muscle and liver tissues of five fish species from the Persian Gulf. Environ Monit 
Assess 2009; 157:499-514. 
11. Maleki A , Azadi NA,  Mansouri B, Majnoni F, Rezaei Z, Gharibi F. Health risk 
assessment of trace elements in two fish species of Sanandaj Gheshlagh reservoir, 
Iran. Toxicol Environ Health Sci 2015; 7:43-49. 
12. Raissy M, Rahimi E, Ansari M. Comparison of graphite furnace atomic absorption 
spectrometry and potentiometric stripping analysis method for determination of lead and 
cadmium concentration in fish muscle. 18th National Congress on Food Technology. 2008 
Oct. 15-16, Mashhad, Iran.  
13. Baramaki R, Ebrahimpour M, Mansouri B, Rezaei MR, Babaei H. Contamination of 
metals in tissues of Ctenopharyngodon idella and Perca fluviatilis, from Anzali Wetland, Iran. 
Bulletin of Environmental Contamination and Toxicology 2012;89:831-835. 
14. Majnoni F, Mansouri B, Rezaei MR, Hamidian AH Contaminations of metals in tissues of 
Common crap, Cyprinus carpio and Silver crap, Hypophthalmichthys molitrix from Zarivar 
wetland, western Iran. Archives of Polish Fisheries 2013; 21: 11-18. 
15. Hassanpour M, Rajaei G, SinkaKarimi M, Ferdosian F, Maghsoudloorad R. 
Determination of Heavy metals (Pb, Cd, Zn and Cu) in Caspian kutum (Rutilus frisii kutum) 
from Miankaleh international wetland and human health risk. J Mazandaran Univ Med Sci 
2014; 24:163-170. 
16. Keshavarz A, Dehghanisanij H, Asadi H, Oweis T, Abdelwahab AM. Policies, institutions 
and economies of water resources and management in the Karkheh river basin of Iran. KRB 
Research Report 2012; Research Report no. 10:1-103. 
17. Douglas C Montgomery. Design and analysis of experiments. . 5th ed, New York: Wiley, 
1997.p. 752. 
18. Cheraghi M, Pourkhabbaz H, Javanmardi S. Determination of mercury concentration in 
Liza abu from Karoon river. J Mazand Univ Med Sci 2013; 23(103): 105-113 [In Persian]. 
19. Raissy M, Ansari M. Health risk assessment of mercury and arsenic associated with 
consumption of fish from the Persian Gulf. Environ Monit Assess 2014; 186:1235 1240. 
20. Mansouri B, Majnoni F, Maleki A, Rezaei Z, Azadi N, Gharibi F. Bioaccumulation of Pb, 
Cd, Zn, and Cu in the muscle, gill, liver, and skin of common carp (C. carpio) and silver carp 
(H. molitrix) in Gheshlagh Dam in Sanandaj City. Zanko J Med Sci 2014;15:26-35.  
21. Mansouri B, Baramaki R, Pourkhabbaz A, Zareh M, Hamidian AH. Bioaccumulation and 
depuration of copper in the kidney and liver of freshwater fish Capoeta fusca. Iran J Toxicol 
2013; 7: 808-814. 
22. Monferr?na MV, Garnero P, Bistoni MA, Anbar AA, Gordon GW, Wunderlin DA. From 
water to edible fish. Transfer of metals and metalloids in the San Roque Reservoir (C?rdoba, 
Argentina). Implications associated with fish consumption. Ecol Indic 2016;63:48 60. 
23. Wimmer U, Wang Y, Georgiev O, Schaffner W. Two major branches of anti-cadmium 
defense in the mouse: MTF-1/metallothionein and glutathione. Nucleic Acids Res 2005; 
33:5715 5727. 
24. Jaric L, Visnjic-Jeftic Z, Cvijanovic G, Zoran Gacic Z, Jovanovic L, Skoric S, et al. 
Determination of differential heavy metal and trace element accumulation in liver, gills, 

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

                             9 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html


  
intestine and muscle of sterlet (Acipenser ruthenus) from the Danube river in Serbia by ICP-
OES. Microchem J 2011; 98:77 81. 
25. Messaoudi T, Deli K, Kessabi S, Barhoumi A, Kerkeni K, Saïd A. Association of spinal 
deformities with heavy metal bioaccumulation in natural populations of grass goby, 
Zosterisessor ophiocephalus Pallas, 1811 from the Gulf of Gabès (Tunisia). Environ Monit 
Assess 2009; 156:551 560. 
26. Najm M, Shokrzadeh M, Fakhar M, Sharif M, Hosseini SM, Rahimi-Esboei B, et al. 
Concentration of heavy metals (Cd, Cr and Pb) in the tissues of Clupeonella Cultriventris and 
Gasterosteus Aculeatus from Babolsar coastal waters of Mazandaran Province, Caspian Sea. J 
Mazandaran Univ Med Sci 2014; 24: 185-192 [In Persian]. 
27. Beheshti M, Askari Sari A, Velayatzadeh M. Assessment of heavy metals concentration 
of fish (Liza abu) in Karoon river, Khouzestan province. Water Waste 2013; 3:125-133 [In 
Persian].  
28. Cheraghi M, Espergham A, Nprani MH. Health risk assessment of cadmium in 
consumption of Barbus grypus in Arvand River. J Wetland Ecobiol 2012;13:1-8.  
29. United States Environmental Protection Agency. Risk based Concentration Table. EPA, 
Region 3, Philadelphia, PA; Washington DC. 2005.   

 [
 D

O
I:

 1
0.

22
10

2/
21

.2
.1

12
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
25

-1
2-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.22102/21.2.112
http://sjku.muk.ac.ir/article-1-2332-en.html
http://www.tcpdf.org

