VFAD (yliee) /¥ o jlank /ada yibs Jlu

Oyt Sl pale dlas

Ao slgotudl 30 09> 5155 b (939 9 Jobr (Kot Ailio
P 33 5 0 Jolgw duiw alo

ogpeull 39030 daiw g gl Aaslawd ulss ¢* (B g 43,
Somayeh 13812001@yahoo.com
e pte i ol&tily olju asle y ands polie aKASN () Jaas 8558

\\"\\0—\”0? :Lj:l"“;' ‘jJ_\:u.a )J:l

WAD s e 10l o5

VYAD Slosa todlyye s

oS>

[ 4

3 oot b &S 238 &) ladllan o g olis e b de ale 3y g Sk (Sead ) ) ghate 4

ole ygs daold y5 g 355 655 e Jolew e ale il plodl Leco AMA Yo¥ Jae Mercury Analyzer o&ans
33 090 Lk (ot a5 3 (T 035 5 b 6,803l ki gei  rieam ) 31 e A5 A VIAT sl 3T G
SV CATAIE bl i, Cerp g S calas )0 0 g cdald g i 6,800l Cury g S cabas
8 Rmen (P<e/08) w38 sdnlis plbil e ol 53 0 Sl Gy o3 gme S g p )8 48 5 5 b FAY/Y
S 8am 03l 5§ i 50 0pr Sl L s ew 5 U 4 0 3 b O35 5 sk Ol g U
B g ol 1)1 5 luilint o G150 b dde  alo alias AL (3 0 g SRS (P> /0 8) Ll sdalie ()10 pme o gld

Jsb ) 09 Je st (2l38 0520 0)ly 9 i (5 9l
090 (Sifmr Dlpio g Ln)S lige Il 2ld8 5 s
odd aBlid () (plaiF ) b (S geS lpe Do
M5 5 sS aabe | 5 6255 anle 3 ofimad o
W)t heslowl) b oo aslol 51K ale 5T U aiS o
(IYAY
\5’1 Slogrgs 10 oger Juio duoyn Ve I 1y oS L5.lm;l 3
4 i Gl BT D e 0 e (1 page s gn geS

v

A3 s FDA (58 ;35 8 gt Ve ee)

Cawrg A4S dlac adw u.mla @ga> :G_w ol

4AodR0

b s e 3ajb 5 STl (5 e 2 05er i
& amgs Lob ol sa azslis a5 ceslglln (0] Sleys 0,18
wlo Loty wan pgage e 0LV S laias 0gen
s 53y SO (gt Sl o o9 (VTAL (6 M550
Jones & Slotton,) ail o giesl olfins g Huids « Jia 3y
(1996

S5l by siily o (Jed g s paie 090x SliSed
S i 02 e 4 03901 (slapl s (6Y 9 S 0 292 9e
Gy J21 5 aale JgSda syl QLS 5ok g el

J pounn b *



990932 a1 5 L (59 9 Job Shusan duulis

—

Olylsea g £ 98

Ol @ o s of Sl g st edls 15 s s
Lol &l ax p Ve b5 gloo )0 ladigal g 20,8 Jaiie
O i il e eaiges ol sole 8 cels TA Guw
iy, Gl b By SR g 0t g o gle by
So3lF b oS DB T gl 4 dge e 5l s
sols AMA YOF olfius & Ul Sz 5 o) Sy oS!
Dy i 4B Y0l )',_JUT);; sl ey by s

solizsl SPSS Jidla 5 5l esls (5,1 3JUT ploul (g1,
S ONE-SAMPlE t-test clyige;l ) Gudis ol jo 0
s osliial b i by b S by ST

Gl b oasas ol alae )0 0gs Zdale aslie gln
2 sl Shapiro-wilk ol 5 el lazd gloa o st
0,8 solanl one-sample ype;l 5l o

Chle o o ome BB D929 (o g amlia Gl
Shapiro- dley el 51tz las 500 3l aw oga>
ploul IS &g 4 (Slampliia (i izl s 0 sobid wilk
S LA Wog Jlpad Dad 4 beoly aslia () 0 0l
Cdale a8 aal cesay amS pl Soles 5o g wad Jlep o B

Ad_ilg‘:a&wxyjlutf-\fs)dsgju’;ﬁ&u)éor?

el
o oo alap )5 ooz A a5 0l Lasie zbi b
Ml a3lge FDA Ly oot &) it olise 3 soedl
23,5 13 9e3l 0,5 Shapiro-wilk e 5 y5e;] dheugs Laueoks
it (Sep g Jlay Kod ooy al asie 151 g
39 095 A Om el A 0 sge Zale alie ol p
E L e i osls ad aie o o1 ) e
Slmg)S 950y 5 003 Jogi g Sledg S slaeshs oo 8
A el T 08 e g Laesls e 4, 5 g
4 a5t opl ks a5 ol oolazal ANOVA fygesl 5l erns
S Sy Sge
2 eger Sble o B0 Gl ZeS 559 08 3 -
Sy Cewgr ) St &S 50 5 aS Gl iy alas
Ot Mo e gl pue Baesili o (P>e/00)
el L s 0 0 g Zale
CABE gy 05 Ve BB oy S
S (P<-1-0) o9 sl G5y 095 wiles o9

{Santos ef al., 2000) =l 2le b pac w0 Jote

P s 1 eanYT o pole il s ol g obye Slogzge
et Fosll Gl slaask 0 Woa alply 5 00,5 pez 09>
(Henryeral ,2004) 2,5 o )8 aslacal o jge

32 shlo g eog Aoy, & 2lee plole jf aean oale
OB g ok o) wilie ol 5 o)l 2l S5
Jb oy ol Glies Wil @l gob oy 0 (OTYA
s 3 iSO i 3 (63,Y (90 50 S oo 4085 O 2 leee
b Gltey sl St oY ) Y by
WS ge 435 Uy S g edsagis et Y 5 LSl
b ale 4045 £g5 g S5 g o) Jaos (WWYA  Jose)
ol hlize slealal 5 @il o (K jolie goos el
Obedt (Fdw a8l (mle (M p g & pl 45 00 8 o
gyl 5l alige foe (oale eaniSidan (p fodes lgen
Kutum )5 gbys scie (ole 0 05 Gliee g 5e sl
&ans Wiy g ¥ O s0 Roach (Rutilus frisii kutuni)
gy 5 S b Jals 1 il slgaladl o paie ol
90 58l s 3 ok b oo ged ot (Firan g afllas

“’)f )!15 [Cb)

&

WU iy g otge

S o Sl ol i oale Biod nl plonil Zga
analr lew Geop U LS o8 Jolew 5D (092 5>
slaws ol alol ddbaio cpl 3l Culls p g o8 Gl t_A;)L:fl
0 o 3l oolald L aS 0g oue TF sal (g b paised Lale
35 ans il 655 0 Slab s f

3 e el 3lal a0 ale vas TP a5l
v <0 Py slrejlal) eale g 5 eizgs 0 5 sk
fVe-Fe o Job ool g p $> Ve g0 F Bee-Ne e
S ada omlo 09 5 F Foama o el 80-F0 g Fo-O
Sllae ol galieg, S (Wged 1Y L 0 Slawi & 035 &
o8 el mle (s g Job s eFepll Jeld (pmiiiann
g8 Jitie olKislesl & g eal (gamaS Bdigel e
Al slawiges Kab 32855 pl 0 oolatul 050 glodigas
Say p S e oleaSd sgg el ol Coni a5 230y
ua.:n.“.: oolo ul...ﬁLo )d a5) L-rl] S3rg pAs g ).i UL-ELA ~
JLE) odl ‘_g)L.aL.\.’ Camrgd g .\..S wlac LgLQ.UL» o o oole

A



VYAD (ylieue) /¥ o lach /ada yily Jlu

Ol ) 3t pale las

wlee Wds ool 50 0 B 00 Job 0g)F 0 -
035 osalie o3 Job 035
O P e Dgli sy aslie gl cele o
sl 30 0,5 solitianl bl T 9031 il 0ole 5 5 (Slgmiz
attie g oad Jlap o 8 28 5 L aS wags Loy eals
T Sl sine gl aigfonen aafllas 550 (sladls o a5 00
Ao 2 43) 9ed ged sadlice oole g 5 glgin 0ger Zlale
(P> /o0 3,5
S 4 gole il Glgail o 1) eger cdale N Jyax
P ekl anlis V) oge ams e all S sy S
gz ol ¥ jlagad (o g ama g lid ple caliZe (glaadl,

loas dslaa Sl as 52 oula 9 F e

deops A0 mhas o b e Sl dgag Basailas
!
Py, Slen ) S Ve e Fig e 0 -
A maw o b cme Diglas (P<-/- ) cdale
SRV Vg
c,..}nl..‘al;.).ss))...n.._”.;l..a f- L»\‘~‘515]= 05;).\ -
Wb ooslia P e 4
pas duspailis oS (P>+/00) cmg oS <alac
Y] g.dl.o d 3O 09> Sudale Cred )‘.\d.'.x.& usLﬂJ Sg>g
Sjge 53 G99 Mgy ples 00 B ¥ Job oy S 0 -
RTET )LL:.JJ».L-.-J sanlia (P< o) 0ga0- lale

Dg ae s W0 alas o o pws Doglas

(0 5) s Slrs f SSE 4 b pale aadlhan 5,50 (clgsils 5o p 5 5o p Sl o g e e Vg

P 3 o g osls ;3 o g “Vern S s 0 esls )3 040 P23 g a3be ;3 e g
Yera> Yooa> Qe Qoe Yo o< O <
YEV/AQ AR TAS oYY ™ FeF/q CAAF FYE/A S 32
AARVA [alaL¥R} VeV A Hapr VY'Y AS
obY/A_ AN 45v/Y QAF Y £ AN 91/) dac
% Youu b
* 90
i Aol ab
’_: 1: . a
':J‘, :- "
\\q\ . .{
L Y’. L
ha Yoo
"'\ Yoo
- 4

.@wu@x:-&;}dnbﬁ)anﬂwhﬁuﬂ" )l.:"a.;

S s By > 4315 4 et g i pha e SN B Wi F i By Ky 51 JBlas b o dend LT 5 LT By aF sla il

49

PRS- P R KR PRN ) LE2 PR ERUEEI 3



wgd o asi by 9 Job (Sheusad duulie Olylsas g o8 9,8
% YY e TS
' Yoo ns
5{ Ao NS pg
iy ns
5 e ns
3,
My g
L
oy
“,
& :
S gy A5 ks
dodes pabe asle 3 5 glpta 55 S gy AS g dhde s e g CBE 4lie 1Y s gad
MJQ‘\OCE.—JQJI;J'.MQ,UJ.\RJ(MHS
-y

shlo Dl ale aly g oo 1AL 3 D g0 0 e 0
DU e sleels oo 31 I3l slain 5 003 S35, H
3,8 85 aoe ul BN Glgias WilgS ce oS a3l Jols

wor 9 SkBh o egxr kil ol Guds o
Slds S 3590 0 28l s Gl Cmgy S8 Caliae S
slabaly e G35 5 dib 0a S A 2 3 95y 5 ek
2w plat dw ol g oge Zhald o Dglas s 8 cumlia
39 5 b 095 93 0 Jsl S 9 ek 0gF 3,ee
Sy 1o sins

ogez dale 1JUT 0 (1438 Jlu o ol Ses 3 Goldstein
chle 45 ws )5 ooelie ol a0, 5 5.8 alac 5 a8 o
ol Ao ol e S Gl g dgu> alas SSL o eg
595 0 egar Zdale 45 ol Lo alises slgail (g9 Bk
Dalee S S 5 Salas Gy pl 4

e 45 5ol ploul glaadllas Y- oY 5 Alti 4 Canli
25 50 S 0jg p5 ,0 p S L ez SlGlE Sl s S
Scomberesox i 5 a5 el 3,00 0 52 4 de iYL
sl slaaiss aan > g cals |y e o SYL saurus
alise ot cde 0,8 ooalie alae o Gl Sy o 2aS
LB a8 a5 85 alise glesil Lo Sl Dglite peeddpilie
© ol Geass o b Laladl s S xezd 0 cage
220,55 saalia (g;l5 e

55 aalllas 5 ¥Y-o¥ o o 5 ohSes 4 Farkas
L:ojl-\.vl § = L d.".....plj 6‘5§” Waays L5|)" Ly _\_,.); daz;-e
g2 Abramis brama gLula Sl ol clle

-

ol atae glaaiges 3G 51 Jols il sudsd ol 0
5 o Sl ARE all o oger il eSiloe a5 ol
Db e FDA o Jailisl s 51 5omly (Sogll () 45 0
A ;0 15 0ge Jlade Y00 Jlu s ol Ses 5 Mirlean
Dloger o abuly g 93,5 g pFe il g Jijp 50 a2l
3205l 0 2ol 18 dallhae 306 | le b g axl o
P BY oS 53 g Calé gt o5 4l aiie
5 £5 2 pS9b Y hlesla Go il les s dan o 05 50
(REES TR AP IR SNNPAR R TR SR I FE RPN DR
25 WHO
S 45 Ly 3 a gl 0ol el Geded
Ple Jsb 5 039 9 0gex SalE o o gine (dite (Sron
g 09> Sble o (5)l0 pre  Foad 45 gar 0D saalie
00,5 sanline doh gale 1S g alae > (pale Jobo 5 (55
Sl g€ Xero flu s 50 1ISes 4 Alonso
Jole it gls 5 oo sk g 03 9 oger il o
el o lo 3 7 J JVo a8 0o 55 sanlive Lol
(n=V) ol aigai oF slas -)
0gatr Ao g Hewd 5> Dglai =Y
ar Do ledsb g - T
OreSs Dh3ls cdale Vo)l )5 glaalllas ;o Rashed
&S 5,5 g5l Tilapia nilotica Gliss lyadl ;o 1,
G 855 Gal 53 gy ThLE s G L a3 e
Oliwe SV 45 23,5 55 D9 oty alies (ol 2o b e
o kel el Gl plp ol 5 138 G bl pobie i
g Wlegs Sul o RIPL pobie Glyee Sl oale s
Ve



VYAD (yleus ) /Y oJLu.b /ém.;}a\._,a Jhw

Ologh ©daud pale alas

in the organs of freshwater fish Abramis brama
L. populating a low contaminated site. Water
Research. Vol. 37, pp.959-964.

Goldstein, R.M. ; Brigham, M.E. and Stauffer,
J.C. , 1995, Comparison of mercury concentra-
tions in liver, muscle, whole bodies, and
composites of fish from the Red River of the
North U.S. Geological Survey, Water Resources
Division. Vol 53, pp.244-252.

Henry, F. ; Amara, R. ; Courcot, L. ; Lacouture,
D. and Bertho, M.L. , 2004. Heavy metals in
four fish species from the French coast of the
Eastern English Channel and Southern Bight of
the North Sea. Environmental lanternational.
Vol, 30, pp.675-683.

Joues, A.B. and Slotton, D.G. , 1996. Mercury effects,
sources, and control measures. San Francisco
Estuary Regional Monitoring Program.

Mirlean, N. ; Larned, S.T. ; Nikora, V. and
Kutter, V.T. , 2005, Mercury in lakes and lake
fishes on a conservation industry gradient in
Brazil. Chemosphere. Vol, 60, pp.226-236.

Rashed, M.N. , 2001. Monitoring of environmental
heavy metals in fish from WNasser Lake.
Environmental International. Vol, 27, pp.27-33.

Santos, L.S.N. ; Muller, R.C.S. ; Sarkis, JE.S. ;
Alves, C.N. ; Barbo, E.S. ; Santos, E.Q. and
Bentes, ML.H.S. , 2000. Evaluation of total
mercury concentrations in fish consumed in the
municipality of ltaituba, Tapajos River Basin,
Para, Brazil. The Science of the Total Environ-

ment. Vol. 261, pp.1-8.

oanlie aigd pl 0 og> Clale o e Ll Gl gSslas

Ol Olgier 3855 (nl 3 957 gs il 5 Com a2y L

ol Camg y S akiae 3 2529 g Shle u 45 5,5

aiglmed Ble (nl e g O Jsb Ly sl ae

i e Sy LS g L 52y (5 )b e dla,

2323 (035 9 Job b Cewsy 50 oarge g Zhale o e

oo (Shs> S8l o oger chld (oSl risen 5 09 g0

yae kgl aS I FDA ojlaslat as 5l 5ol dube

D)5 292y (eeyias S1ye>

&b

ol 5 cilags deea VT AVAY L (oite uslol
amio YEY ol ad e it Sl iy b o

SN TS ERRPSREICH [RTI |  SIPRPE JTPSN (LSO

B R . % J LN LU 31| S PN L es

To e D slB20 g8 aloyo ple 5 amd il

Aoue

ol S (pwlie b Gl dlb t g 0l g

Olrl pleale pullet AYYA .8 Gy 9 b (TS

VT S s Sladon 35 e (O sl slel)

Ao
hleat ol sl cled glale IYYA Ll Jass
Ao YVY Ll 2

Alonsg, D. ; Pineda, P. ; Olivero, J. ; Gonzalz, H. and
Compeos, N. , 2000. Mercuray levels in muscle of
two fish species and sediments from the Cartagena
Bay and the Cienage Grand. The Santa Marta,
Colombia. Environmental Pullotion. Vol 109,
pp.157-163.

Canli, M. and Alti, G. , 2003. The relationships
between heavy metal (Cd, Cr, Cu, Fe, Pb, Zn)
levels and the size of six Mediterranean fish
species. Environmental Pollution. Vol, 121,
pp.129-136.

Farkas, A. ; Salanki, J. and Specziar, A. , 2003.

Age and size specific patterns of heavy metals



Iranian Scientific Fisheries Journal Vol. 15, No. 4, Winter 2007

Correlation of length and weight with Mercury
concentration in different tissues of
Kutum Roach (Rutilus frisii kutum)

in central south of Caspian Sea

Forooghi R.” ; Esmaeli Sari A. and Ghasempour S.M.
Somayeh 13812001 @yahoo.com

Environment Group, Faculty of Natural Resource and Marine Science,
Tarbiat Modarres University, P.O.Box:14155-356  Noor, Iran
Received: June 2006 Accepted: September 2006

Keywords: Mercury, Rutilus frisii kutum, Caspian Sea, Iran

Abstract

We used Mercury Analyzer to assess possible correlation between length and weight of the
Kutum Roach (Rutilus frisii kutum) and mercury accumulation in different tissues of the fish.
We collected fish specimens from central south Caspian Sea from October to December 2005.
After biometrical measurement of samples and sex determination, mercury concentration was
assessed in muscle, liver and skin tissues of the specimens. The mean concentration of
mercury in muscle, liver and skin tissues was 849.9, 670.9 and 493.7ng/g respectively.
Statistical analysis of the results showed a significant difference between mercury amounts in
different tissues (P<0.05). No significant difference was found between male and female
fishes in terms of mercury concentration (P>0.05). The mercury amount in muscle of Kutum

Roach was lower than permissible limits proposed by FDA (1000ng/g).
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