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Abstract

Background and Objective: Due to the increasing use of nanoparticles in human activities, as well as
its role in reducing the adverse effects of heavy metals on living organisms, at this study the effects of
sub-lethal concentrations of copper nanoparticles were discussed on growth factors and biochemical
composition carcass of common carp.

Method: 82 carp with an average weight of 42 + 2 g was prepared and after adaptation for the
laboratory condition, were exposed at 42 days at three treatments (10, 40, 80 ppm) and three replicates
respectively, also a control group were prepared with three replications under the affect of sub-lethal
concentrations of copper oxide nanoparticles.

Findings: Analysis of growth indices showed that all growth indices had significantly different
(P<0/05) with metal treatments in compared to the control group. So the control group had the highest
average body weight, percent of body weight, SGR rate, and feed conversion efficiency with
averaging 2.93. The lowest specific growth rate and the highest rate of conversion were related to the
treatment number three (80 ppm), respectively. The amount of ash, fat, protein and maximum moisture
was observed at the control group. The highest percentage of protein and fat was at treatment (3) and
concentration of 80 milligrams per litre of copper oxide nanoparticles that in this regard showed
significant differences (P<0.05) with the control group.

Discussion and Conclusion: The results indicate that the presence of copper oxide nanoparticles in
aquatic ecosystems have negative effects on growth and biochemical composition of fish carcasses
even at sub-lethal concentrations, that by increasing the concentration of the nanoparticles in aquatic
ecosystems, the influence of these effects will become clearer.

Keywords: Carcass Biochemical Composition, Common Carp, Copper Oxide Nanoparticles, Specific
Growth Rate.

1- Ph.D., Student, Dept. of Fisheries, Faculty of Natural Resources, Gonbad Kavous University, Gonbad
Kavous, Iran.*(Corresponding Author)

2- Professor, Department of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran.

3- Associate Prof., Dept. of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran.


mailto:Hasansahraei22@gmail.com

vy vere o0 DS | 930 0 00lS Cnd (gl cdale b apslao 51 om0

Az 03¢ (ygabee Wiz (foian ;IS LAl o 55 b0
3 by 4 e sle wlzog, 0 W sl b
b 5o o 498 5l (S awo plie (S 00 5 (0 s5lula
lsS el ol & sl oolys L2l a5, yudl claJlu
sk w)ﬂégd:?-jsl..:.;'}‘...u‘)}.’; &by LmQTﬁléé oeals
o el ol jo aily o il Jalse osel s @
Jolows a2 55 0 St 05900 45 Jolgs ietes I Lel ol
0539 4 Com) e (Sooll wogei Ll 093 a4 ) ole
Gl S 5 gyl tai o LSl 3380, il
o 6))5L.~S LQLQL)“S uﬁ] 9 (o u‘)J.B )‘J.il.: LgLQ od.uy—‘
5oyl I8 s iy 5 Smie dxwg sliuly jo S
e gy 2 (Vo) lSes 5 55 Loy oS (slanlllas
R (Oesiegide g podes 13 o) 2l3e poiles alise
098l iyl cllad y (Dlae oS5 wd; 0 Slee
Carassius auratus ) L5 ol ;o oSy
RGR ¢ 5 0l 5, sme Mzl mlis .ol sl (@ibelio
Bls QLM..: Jald 05; A S Y 9 \ 6LQ)L4.._> 3%0)59
05,5 4 ¥ g ) slojles (e 0 FCR 5 sy £ Jy
NP>1+0) ais sonlive Sl g ST sals
J..ol> ‘;w‘duw]mwow C)Ja.c LgL(b M)S
g b, gy a5 el (g raelaags 5yb 4 gl s ,5l8
& e Sledlbl ASUT JUOIRVAREAE N PSP FE ey,
3 (S5z g lashas (o)L )0 ate (il 5 aild )b
Ayl Ban b ragh pl 5,0l 5l 0gd i lag)]
155G s e S350l 00t o gle clale U aglse
S 5525 (ple Ay olialion oS5 5 0l o
a5 1>l g 1,k (Cyprinus carpio)

& gy 9 9lge

Sr9ns i oanlejl o VAT Jlo 5ol jo Gdios
@L:.a 9 Lg)')jL.i'.S ﬁjlc oKidls Lgol.,'l).g ;Las ).‘ol.i S
9 (ol s Lol plonil g 03 ol 155

19.055,5 450 kel ] olge il lalSitegy 8 1 51 e 3

doddo

sle a3l 51 (S 639dsSSsl b ol 55l 8l b o
oo 4 ol 510l oo sy Ay Sl 0 a5 Cansl pgle
o reS b 50 595 4 59, ol 5l eoliul 5 lydgl oy
s 32 gl (e S ALl o LS5
Sldas dae) 0 gl 0o S lido pdiore U ooays 5
Lzl s 1k 0wy Clogzse 5 Cannj Lamme 2 0lge 5l osiilly
Slasls n) o glye 4 elid Coen $U (V) wiles
oy Dh3gzge L Olpegl iiS e anlllas 4 (655)5ST5L
390 (Ege DY g0 Ji95 Cawd dlgegili ASL,;{L?JI 55y e
$U 9y ol 3l eigd (oo (Frmy Slo el 9 Cenyy anee
59 Slge 9l Corons 50 0all sloyl Dl Wl Coan
$U 5l e5g el (V) w3 oo iy 5 |y Y925 (ol b bLS)|
" o odlitul Gl lio g pole I (a0 5T yo D)3
P3ls) esslg)ls ( Sbiy o Sig iSH sz (T 5l &S 05
DREIYSN HLgPROWIRNESPIPSSE WA PRERAXVEPpS
0 Sharel ond adgi Ygamme ol dlex 5lL0 0 e oy
(o 3 89y ST ool 0,8 gl wnST- 60 & g
b gl 2,8 oslal GBSy ()5 sle dglell e
(g S Joke (99,8 as laids Glyie 4 e
Gy gl Cunsl 28 alse 5 lgm g Of ha (ol 5l 1S
e Jos 5 BsS Sy plsre 4 e (T Sl 0 )5 (S
S ke B L g 0aisS U sla Song sl g oS
STE) G950 o2 Sy sl il 3 50 Jige a3l

pdilie ;5 65970 SlnS polic 5l (S ol & e 4z

Ll (@) 3,15 (69,5 (28 Lo 33T 515 kom0 Shos 5 Sl
WS Coogoms Slml algi (oo 5L 51 YL la 590 50

Shelse 36 cow )] (SeidS @dle g Congans (lyae 45

il (B gy ol Gles (ple wisS ( ple s aiile

Sglite PH Jolre 50081 e 5 2o Giys i Lulys

rinee 5 (CYPrinus carpio) Jsess ;5.5 (%) el

O 4 az i b oS aBl (0 555 slyd pleale 5oiS 468

3 ol s Lis g el cgr DLd lojle jeias slo




OhHKer 5 2l yxo

44 obo QL‘T A9 6 ) losls (s § uxo (6591 955G g pole rf

58,5 18 55, TV ey e )5 96 (5500 50 (2Le

23,8 18 solawl 0,90 (olo daslad AT ggasme ;0

oo eS| 0153650 b ldloy 945 ag2rgo

&)L 0,353 SYgame 5l e 0,5 o Jolone s Cux
L lal o &lydg5b a eolamw!l fLilpnl Sl ¢U o8,
30 aaBs )0 ;90 Fre a0 olasd b wigw! gl oo 5l ool
Ol ol ioy 4ido Ve Soe a Hhie of asie e
VE 51 e 1,3 96 aS ol Lo a0l ys Ko &g
Sazme LMW gz wiiSie g i ol 0055 0 el
olawi b, pbjgen olKiws 5l el Y ;2 10 0,350 Jolora
oen LSS el Y ool oolazwl adds 0 VFe - g0
55 550 R il Jan 3l 3l pliabl g o
$U (SIS Gl Sz Grired (285 Oj90 DS gl
oliws jl eolatwl b lo pglsST Jo 84250 Ol o 6)d
&b oo 5 o3l DLS L Dynamic light scattering
(O JSs)

wap 90 Do 4 obyo eSS ole ashd AF gds )
Wi 65l e 5T (ame Ll L (6,5 5L g
A 65958 0! odalejl s 30 (6,20 V0 gy lsS T o0e
b e 5 655leS pole oSty (solly lad ol
ham b ad)s Sl s aegh ool el sl 55
ST TSNS [PNCS FINURE ST P
l alordsSnd layesl Glesl soy9e Jsb o
w8 il a0 VWEY O oo Jols a5 0 (6,505l
S gl penST cdile AIYY — A PH) &l o
JRU:ETEIE JNE SIS TP PR 2
@ Wl Ojpon ey sl Soye ioren ve 2
0> 50 Ol S| maw U sios e p0lgd oiacw
Sldlas gulis 4 a5 b Lieghy opl 5o 0,5 18 5l
IRIRICTINVEL SURCICHTSPWEE PRI LIV
ped 50 a8 e ArFe N el s le a5l eolail
A0 s (ald) 1] o 08 e o cbile izes
aS s 0gz g calizee Jled ¥ gty cpl jo (A) w4l S

axka3 ¥ (Lo 5 ilisee slaclale) ba,l S5 51 Sy 2 o

Size Distribution by Intensity

QO v e R .
§ 20. ........... é ede s mwieeve g. ..
E g :
‘@
c
L ; :
E 10- ........... :A ......... :. ..
0
0.1 1

Size (d.nm)

100 1000 10000

[—— Record 98: 9312-1979-5197 1|

Dynamic |Ight o Kws 3l eolaiw! b ooy culls g uT S aige o Lhoi uw.ﬂ).: ogzi g Oly3 ojladl -y S
DLS y scattering
Figurel. Particle size and distribution of water samples taken in using Dynamic light scattering, or DLS
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Tablel. Common carp growth performance and survival in children exposed to sublethal concentrations of nano
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