[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

1Foo Jlu /Y 0 tads / pisids Jlu o) ol

g y— ol Ao
i S5l B> 43 T 8 9 )15 g WS> il

Yo N \ . \ s . .
93908 pays i sSdoutaa s s 4

*fisheriessafari@yahoo.com
C)‘J:‘“Uts < u\i < @*k@&&b)\,hi&f\glcb&il‘d‘m%}LZ\MJC;M::MB‘C;M AJ; -\

Ol O 8505 WES s 5 Ghisel coliiad loslu 5aS (Vb psle SlEEaT dues go -

WYAQ 3T h el f,l VAR g el bl yo s,

oS>
3 S Sl el a8l 5 T ST 4 i Sl 355 bl )T 5 il gl sngi s 4 030
Sl A slml 5 WOl 1 oo 28 51 (S5 Ol 4 0L T 5 (5 0L T 55 OUT pasd ST 5 iz p5lin Ly 4 52
534S il nansh 53n 53 5 oS s Sl i st b T e 51 Laean VT ol Bl ol 5y Lldl 2ol

I T ¢ T - & Y K ¢ & R . M & M -

(ST 5l 68 e 53 8l T (350 s 8 o e (5SS 0 Sl eolinal St ) 5 sl el ladle
o b O3 a8 sl Ol sdae sl a5l Lol =B A8 o sy 6wﬁ¢&wolﬁwﬁdj°;\xl (el
S dzen 3L o STy ool Ghls o ey e glas Sl S S ol éai» CE..N (S sS o5ll zals s
5 el sl Sl T Skl @ e b OBl 5U Jas @3S 58 oslital 5 o slse 4 Laod VT b s l5 o

. = " - =z e - .
.C,&;Jljswjﬁb‘)}ﬁurx)\;\jgl 6&&»;\)1@&1%&»):@1 )ﬁjlfjuyblq-}}\}d}}lc&»‘)ﬁwl

el ST s S50 ¢ T e ST a3l 56 2GS Lol

¥


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

ven i 130 B> 43 T 8,515 g O3> 6 ol 0n g g s00
Gk 5l oK OBl Cds st pbul Sl ) EPRVTY

oen ¢ Rahmani oldlbe 4 olg o o>l
S lasilb Slaesll alwgts o 32 b alaly jo (Y4 ) 4)
omblise S1,3556 34l 5l e i (Y- +2) Moradi
plo g e B3> (Y++1) Chen ¢ Huang ,elo.s]
(Yo7 o Ker 5 WONQ oo &350 L lagyausls
Sl wng pSE L pee Ol )l o Qi
ol 5l pewesls Lax> (V-1 F) Khazai 4 Malakutiyan
Ko OluS 5 g sl aw ool O3 6k L e
5 a8 wes Sslite SlaS 5 shls bodl gl g o Lol
A Gubod (pl j0 U el oo aiS L cgias g grmb Olge
eSSl iz o il oL 5 ledlr sl glgil (o 2

$2926 2T 90 bl gib
sl sloosVl & cons gy obpl o bl
hoslenad b glgsoe 1) olnl plo s olols o505
BB dge Sdden 9 eleed (S laanl
)‘ oolarul L: s_d)l.»al.‘! e_j WY} u"}‘" B as @LJUQ.A
9 95 a5 dws e LS el a5 )90 13 9l (55l
Wil Gl Jb e end cwdige Slydgb ) ool
Sy s eesd sl J3ed BB sl s dnmsi (2l nl
O S gy pa Bdo ol SlAl g Sl IS e
Nezhadmoghadam and Safari, ) oib e 5,5,8 ol>
(oo oY gl ol mio slaole, (2016
ilisee LS 5 g o pSedl ( J e oluS 5 o JT ol s
Kundu, ) ol oo (g 0gu> o cpgu00lS) (g I3l
S ways L a4 (2005; Kumar and Singh, 2010
plail iz 0 lojed cal el aSh ludl odle (sl
Saxsena and Garg, ) wiss oo 35 Hbpl G, alise
Bl o glbadl o Sl ol Saslsl (2011
JrsS a5l ol Gl 5l il Qi oy ofusay
&S ool 5l (Scown et al., 2009) o)l et
5 Wsdioe wix SB b 5l QLS Lo 3l syl
JlyPelS plale ozpee w4l EALS B pas 4wl o

Gt 50 epata Synsinl Caie n3l glale o
Cesl 039 10555 5 (65 i a5l (s bl Ghsn
Slele &5 Wl Sbpl 9, (Sudagar et al., 2015)
bome ay (ool (K il caSosgll Jolse aigs o
ey &5 (Haghipour et al., 2015) s,ls Ll oo,9,
Sl o Ghen b o sgzee e Julse
RS SYe ST [ N sy
polie jea> o,l50n (Zakariaee and Sudagar, 2016)
5 08 pgedlS oy vogz wiile (oS Il Sl g0l
b 928" oo (Saio sliwl) ;o Canyy lapmme o SIGS Lo
od> cbls walgs o 50 bl gdle Gl e e
e Sl 5l (S sre glacle Sl eSaw Sl
B> slp Joore slahy) D9d o0 Cgmne (latrelon s
syt il gloond oy Jold Si I3l
gl 5l gl 5 GesSan sl (G ol Sal
b jsg, on! ol a5 (Heidary et al., 2014) aub
9 olge 4y 3Ls e oS B> pac alax 5l ol Sylo
SY¥gaze 63)lge )0 5 pae Sl Slge adgi b 655
&) sl ool oo ol (S il s b ol
$Upgld 5l eslinul bl Jolate slajy, (adly
«SoPl G rSelr 0 &5 Cwl gunlp &5 abls
iyl ulS i ooV abal 5 (5,055l ¢ alulis
ahaie mhaw (S>o5 ol dls s 4 9l I3 oS e
by s rd STy 5 oy 1Al ol 5 (Jlwy S JSKD b
22 o SleSp a oan¥l how g adal gl sy oo
SzS wldie ;o (S AT Wgh a8 S B4 5,06 oS L
Samadi et al., 2010) ssb oo oolizwl LB pg lsST
bi> 4 S gl sl sl p)l5 e 5l S
g 3l gl ol 5l a8 abbige Sy bz g 120 (Sl
O Ol3lE Bl g ahal )3 ol (el (95 e
e Cdx 005 e eolatul ol slapieawsST )l

oo b JS5le 355 S 3 S8 5 gy

Slr oo el Slsie 4 3l sl b oS asle

5 ol 3 oefim Sl lang 5 JT sl Sosll i

(Chenetal., 2010) ceul 48,5 )18 )y 950 OB
o


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

VKoo S /1 0 shoits / piisd Jlow

o) ol

iz Slas ;5505 Jae eluly uzee (2009
ot a1 5 adsl S sladllsls 5, JS slocs:
M o o p p e FATEY 5 VAAY e
(YY) o, Ken 4 Usefi wllas o (Kandaha, 2007)
S5 g5 Slodlgdgil gt Slis)] (b G an]
4 aS 05 (6o, gduigd oSt sl eals o sle ojlas
alisee C?“a'“’ o o> Lthbo'.iil?- OO ULM& LgL..su
12 Slsisn il cal g 0z S5 S slaelglsil
352 b slopg lsST y lale 5l 4 (53955 sl o

(O JSK8) 0505 oolaiw! diu o g,j

OYuiz g ¥ ST ()5 sladglgili ) S

ol &3l
(il eslsld dds 4 ool 356 318 @l 6l o 5o
23z o Vhoosl g (LUl g @y STy (39 (oo 1
Kanel et ) coul 48,5 |18 a>95 590 )l (S Ol3l8
@ mhw Sos ol s 4 el o3l @l., 2005
@Yl el (Sl e VL anedls 5 YL 55
ol byl Caols g Wil S il Gix oy
S @l Glapieewss! ) il plol silule dacdlsil
5 obale (hyan slaFial eoliial Sy0e Coles o
Zhu ) o3l oo 3ol S oo 3 (a5 slapslsST
Fes0s ol,366 : Jolss o] slaodl>gb et al., 2009
o2l Oldgl g JS, Cawgs b ool 2ol Fes04 &l,3450
Malakutiyan and Khazai, ) oib e oud,b ,io
5 e BA> 50 (Y- +9) Moradi wlasss mls (2014
obliie &3 55 solinal b T slasbe 5l ooy

O

Glodsly 0 0gzg0 Luily Wgdh Jilie g3 izacs L
052y ) U 6,58 5l (AL Dl 5 leces 8 (50,8
2o e e 09U bl sl (65,0 s plis
Gl 48,55 D j50 ol labaoe ;o il Sojglen L

(Gajjar et al., 2009)

i 3 i 33 331,15 3 SlBdL> g EN!
T SlpiuusS 3f

5 syl il

S S S5yl amse 0 g ool 5l S
Slllhs o o @b 5l daean ) slooauyT B
RERCEPPTN R O PCES S [ UK (X
(Hu et al., 2009; Bundschuh et al., 2001 ;) sl o
a4 (VA2 lijima ol a4 b5 Game 1) 555955550 oyl
Chappell et al., Henke, 2009) sgei 8,20 ple 4o ,e
oS Slapdl 5] lorio gy ;3 ()5 sladlslyil 2002 ;
o LS e &8 > aiile Shale Stend g0 45wl
Sl 5 )l Ceglin s e ni STy VU o
S5 S alend Slosas 5 ol
A8 5 o oo dlge (pl Dliogar ez 5l 084 axis
bl 5 alglgt L(Schulz, 2006; Mona, 2011)
obisle jo aid, Sy S ey olaws 5 el g4
oz wiz g olar S5 (n)S gladyl wws 5o o
5 k8 s ooz S5 S sladlslyl sish e e
g W ooz iz sladlgd $U 4 Cond 5SS Job
adg BB ogul polde o wjlul og S>eS cde w
wir sy 6l 4 cond solel 58 Ll ol e
&b (Zhua et al., 2006; Dos, 2007) & ls o o
(AT Slse glgil 35,06 0,8 sbaaly) 6l sSsS lalllas
e s Sl Al (S S Sl (Jle
Oledl Cengslazme 51 sy 5 (9,5 bS]
(Bundschuh, sules Bi> o slapiaawsST 5 ob!
Bl dwo,d o YL (ke sl 2001; Hu et al., 2009)
) S ks FoI0 il PH s (aops 4814 oy
a8y j0 y00 00 LMWl Ceyw g aido A ules o)le;
Kabbashi et al., ) ool cowsas 0,5 sloalglsil alwgas


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

e i S D> 40 T 8 9,5 g B> Gl

O e g 550

e 2l SoptaasS] Sl poaeslS 5 e K 6 50
oasi 55 (VoY) o) Ken o Sheela giss ,o .ay0 )8
Sld b maw (55, 99290 (rhaw Jld slaoll> a5 wl
9 pgodlS layg slp aido £ loy o jo IS5 aps]

(¥ JSC5) daoy oo gletl > 0 oy

3 (SEM) e gs‘S)"S‘" us‘-w”iw 6)“’)‘ rged ¥ S5
S5 aewsT wl 34l

il stizest
Sl B gz cwByl)l oy, JSlugil bl
LgL...o}ﬂ .oo)fu.a oolauwl L;’T 6Lmd9lm )‘ u—‘i'*’ ‘-")b
Ohey b atsdS o Ol ahar o oolitwl 8,90 lSLlugils
Bl slne BT s, g ek m adst 5 - e
5 00901 lol 5l looan¥T Bio (gl (slosls jla (b, 5
Al ol olados G a5 ailb oo pYL Sl b baoluy
shyls el f’5’3"9"°i g b ool dgd LiSLugils ‘5L.A.a05.”
Wlgs oo eomlpln sl (6 35,5 Slas ojlail g 55, @l)d
A3l e e ol B o Lol Q3 leie 4
PG 3 Ol (i Glie p e Jelse (o) n @l
Ya¥sles w@ids VA oloy F pH,o s Bi> ol
bl 2 omzed g i o e T Ol e 5 (nolS
Slegll » OlilE (nl Qi anld (Sslnsge s Slalllas
Rahmani .clib,5 g cogasgs anlp Lslugls
Syl gy 3l eslatul b1y lslugib slaegdl (Y41 +)
L (V)Y oK g ZaVArmusavi .oges yiew «Jol>e
Sheslatul b ol sl gloe 5l powadls Bi> ylime oy p
0,350 ol 5l oolawl a5 a5 ams Lslugl (sliegl]

YO o ;o iz 033l (YL aS sl las ol oSl
5o sl 0 ply PH g aido Ve Gloj i ugendes a2 )0

(Moradi, 2009) os Jol> oy slp #1604l pH
2 O bl (olsm o5 Lls Jds 4 el 35k
5 oS sl 4 )y sleel e 53 350 ]
ol Lol 1ny eged eslitul (g glale 5 (olopm
& e (ol S il Qi 5l ey | gl
(Y JS8) WS e B

3 (SEM) 9t (S9! us-f-ws)-‘-w Soloy yrgai ¥ wa
NiO i34

rblon 5 bt Gl Shs Jdo 4 S o]
ot IS5 ST S5 a8l o 4z g5 BB 5 (555 sS]
2 o 23T g by slaojlasl glls a5 ates 5,
comsbliie lge daeld ady wile alive (slaars;
S Glere 4 JSs oS (Molla Mahaleh et al., 2008
ST OlaS 5 5l (g il (ygnlaanST 50 Sge CandllS
(Lai et al., 2007; Hou et ol o S5l 0,15 syl
ol yo kS b 4 IS5 ansT @il @l 2008
b Ol 5l T slolas s (o aiiwn Jgloel
36l Canglie a5 i ol uizmen ASb o ploul LB
Nateghi et ) ol o 3YU jlows Jbd 00,5 51 S5 0S|
oes ¢ Mahdavi wloisss .l .@l, 2009
Glos 55 U5 aenST Lilrgil p,5 e | cdale (YO F)
Sl 58 ag Wil lyie 4 Y PH 5 ol 5 il a0 ¥
oY


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

VKoo S /1 0 shoits / piisd Jlow

o) ol

SBA &34

4 a5 SBA slgls 5l slodlgl 5l eolaiwl ¢ jiw
Slge Bl > (50,5 oo dngd ouds o Jule b ool &g
ssbar oan ¥l olse 5 (S lils slags Bl 5 (K,
5 @l ol ol 85,5 oo )13 oolitinl 9550 gy
hole sloog T pols Ll b Lo i il olge ol S50
I s 0y b laodls Sl Ll ahe 5, JT
(Mansoori et al., 2008; el 03,51 way oo ,,lS
SBA- : Lol SBA eolgls (slassl>5l (Zhang, 2010)
SBA-14 SBA-12 SBA-11 SBA-3 SBA-2 1
ol s T (6,38 0b &5 wsly o SBA-16 4 SBA-15
sl e JSo

SBA-15

L hl,blsle olKasls b 1 29,8 VAAA Jlo o
SBA- b 4y 1, (s0lye ¢ Sgu e slaedled phaw 5l osliul
L5 SBA-15 ilitagl slge lislo wio)S 3,0 15
ATy o sleoyis ol aSgysba cul (555 &Y
Pl Wgdoo Iz gy GBCLw sloojlgns alwgas
a5le SBA-15 slasji> oib JoSge (sl JSII 5 34 paseie
dno i o5lail 085 <S5 bboyim 0l ois YU o35 pelans
5 @b 5 Gl Gk daojis CSlpSy 5 plate SO
Ll go0)5 slaclill a4 zie ploord 5 (Sujd ol
(# Jse) (Kaveh et al., 2014) .ol oo

SBA-15Silods jlis L 1 JSCi

oY

oS olls Ba> sl cwd )l g el S,
9 Syl 4 (6395 Sl ka0 oolitl cux
S 5 (25 5 20w (oo S olele) (ale wile ST

(F J58) Wil e

(<)

it gl () (Jodsin 5T (slmogdT jlis Lo () :F S
ous plwil asy

S Ol )3 g3l

plos o (b giie (S S Wil oo (6550 DS
5048 siles sl e skl j0 99250 PH (sl 035000
P ol @ laptanwssT 51 g5l slaoai VT (g5lulax
i3l g a5l0um 325 3enST6s O35k il so Coonl
N SJERRVIE FYVP RPONC § JPCTFRWSS T SRRV (PN
Tonkin ) scib co 65500 slodl>sib 5l 65,L sladiges
Khazai , Malakutiyan las>s L.l €t al., 2004
3 paedlS gy Bis LLIS G St 4 WS Sl (Y4 F)
Sl b 0T 5 5 W0 535 ST (63 b
Qo yd FAY 9 FAIY plp b e ange bl b cod 5,8
ML dges sl ao,s YVIA § YA 5 S Jsloxe sl
(O JS8) Sl Gy

S (CEM) (s gy (P9 55l 0 98wg y5an (5510 5 3 guai 10 S
e ©ly3436


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

e S 1380 B3> 35 T 89,5 g OO 36 o e g 5 5k0

o3lgils 5 LS Zizyphus Spinachristi) (juw) LS oL
2D 9,095 Do @ O he 50 5 o6 (Ll e slag i
5099 o, Jlews olS ! (Paulino et al., 2008) ws' o
O Sl Gaz g ooV Bi> o cuie Ol Gl
oKea 4 Divband wlidss .osb o ol lae
Sy S 3l e igl33l b as ol olas (Y41 )
LsLboli.)l} Slows ‘).)) J.:nga w‘;ﬁ‘ D -RCS @‘)K ‘)M
Slde Gl aizmen b o0 (RN 38 (g B> sl
olBl G oS LT Dl 0)s5 sl ol

33,5 o0 bagyesll Sl Gl cum g w0

5 il diwgy yiSS 0,540

Slaios bloe cstr (JL) @in 5l Sels anay,
5 B 0 wilrgil lsie 4y Syils atug 545 A ool
s Wan Ngah 505 o eolaal 5w olls Lds
gty o Sl 5l cpe Qi (V00 T) ) Sen

s g Wb IR (o) p 3j50 | Seld g S
ol Oles 9 @3l Gl RIBI L e Sde w8 S

as ol plas (Ve-2) Mehri pozee b (o il
s ol dgy LSS g Seld g S D34k
(A JS5) S50 0oy AVID 5 AV/D Jlaie 4y STEC tals

Hull (S gl

gencaép

eed Coat

Nucellus BRAN
Aleurone Layer O g
Endosperm

Embryo

o

&
£

S

3

/
S gy Sopilads Hli Lo 1A S

G ol Geye a5 aiie e Ol Gl lodlgl
0 5hablge (cudis brojlgns b Sl codo &5
dooyiz obj ohas Vb oy gohaw SOgil cnl la S
dno i CgiSy 5 plate U dao i ol yoer )5
@lesd 5 b 2l 5 bS oy Sl sk
Ceaglio glls SBA-15 & s lasdlogil ol bl o
(Zakariaee, 2015) wls olice Loyis 00,5 Jy 55

 Js)

SBA-16 Seilowis ylisLuw 1Y JSs

JECIP PR PSPPI PIRIE
099 oyl Jedods S Ll as ols lis ol oladss
Al o &y 5l pae (b () ez Sl ple 4 o
@15 5 5k 90 adsl dlge 4 plal (gw ws (5le Jld
Ghanizadeh and ) s)ls Slgls 5,5 lasan¥l Gis
FuS B Oy a a5 slaodls a5l .(Asgar, 2009
Divband et ) jou Sy S a4 Glgh o 230,50 antd
S Jles sl o LWL mus qal, 2011
Wan ) Sgls atwg ;S (Ahmaruzzaman, 2010)
o,Lsl (Mehri, 2008) plsl aiws 9 (Ngah et al., 2002
S Olpas Glls og b Jdo a4 Olydgl pl oS
5 olesl CullB shls 5 0g bodls plo 4 Cans 5505
G 699, ol adar o soliiul ,o 65w ol

ailge il sl el

Of


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

VKoo S /1 0 shoits / piisd Jlow

o) ol

Syl (oS g yuup bl g3l

P P SE K JCAKH R W
R YR P B SV PUSUOV [P P KON P PR S

o3 5 w2olly St e, cpoaadls oo pos atile S
ool e ol wladss Bl das wis (o AT oogs Llo,e5
Sisle hlo sole ol Ty el 485 Ojg0 Al

slgplozeial elol b alin olowd (olys 5 (Sl S
(Mobasherpour, 2006) ail e saij ol lail> ;o 95>5e
L el nS5pnp ol lacaill 095 s2e G e

Slee L el a5 ooy CalO(PO4)6(OH) Jse,s
E U JYC VPN AJPPEE S CHETH SR JVe
Cowd jl izl as” el (55 L g oduzy ool Jokw
aed Pl iz w3l ok Ol 0 Sk o)

ole B Jatol Jslmo (slais, & Sl nS3 000
Syien 38 0575 Sl Jpame 15 Slos 5 sl slasls
s o Ll ooy JUsS155e sloislo sl ol cusly]
& JUsSI3n il o oSl (Byesil slacnsSol
bl 3529 Jds 4 oS 5 (nl 10,00 0929 55 SS9
ST G P HERHCER ST P
sor 2 b @l Glapteenss] Sl S
Sllee a1 8,56 (Y- +9) o), 3 Mobasherpour
Sl Bl o bl Sy e 3l gl ad, S
L cwll (wSgymn slacs b 9l a8 ad ol (S

5 oS Sl iz 4 0Bl 5 JUsTiSe sl
O JS8) asb e o slalose

iyl (S g0 o yal HUs L e S

A

o il 5l euds jouw GH-92 bvoidlsgil
ol

SIS s Jslon Clogzse (nesle g lagian
Ol baaiss plod jo oy S5 anilipe lete 5008y
il o3 ilisgy o |, il 0 gelans (538t 45 o
lagianl glodsho om Wyl 3525 (2] glalae o
re Jobo wiz 5l atilyioe sl 5 o)l 092y (Samlon
5 gluil oolazal 590 5L o 5l lagianl ol 35294 0)bgs
obazdl L 5l Ll 5l (S 5 w85 e )3 bl ol
) a5 ol SeSabas JiEle Lo 4 g ardl e pye
oY Sl slee D lp el (KL Wil o
Kotpal, ) aiilb b ale Slygs o)lse S ,0 5 ol
oen 5 Ghafuriyan olasss olol , (1998
Sheass aisle GH-92 Lilgb 31 cwjp 50 (Y4)0)
5 Slelaz o NIphatidot (s, gl (shjispmges gitn!
Sl ol sladslne 5l pseasls 5 oy (e 5B 50 B
lops 5 Solite polie cenl o mibul ol 45 ad
3 P pelS iz Glie odledr il Qi 1) 595
GG 9 0 5l ke @il (pl abewga LS
N ISD) wbos 0 g peedlS G 4 Lo D3> 8L
OV Jgox g

£

(Niphatidot) b}:%.wyoé c.a..ﬂ..w| A s

Ghafuriyan et al., ) b 5 g god godw! LS lu cpnsd 1Y Jgo

(2015
(Frogili) (p55 » yroheo) (psy5 »
YIVED «[+Y) ZINY# b 5 gzmg00



https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

cee a1 318 B> 40 T 8 9,15 g LB gl ol )R g (5500
Sl 81,5 @l 34t Oligs @3l gl

Vb Joasly Jodoar lasT (215 0l 390 oSl o 5o
Slils Bis gl syl a5 oYL g w5 i Cud b
Sheshmani et ) w5 o 1,8 solitul 5,50 Ol 5l Ko
oS Sl Jies S 5 gom 95 lools (31,5 @l., 2013
Glamio ol oas Jlos 5 ololis 3 sl b
5 ol YT 3LF 508 bl Cwlks 4 IS5 glad g
S5 S lagsl 13,5 415 5 G5 ko Jlal|
S w5 Th S @l o (1S amio SO s L aisd o

S8 amans G0 (Wgw dw ol Cawl 00,95 Wign S0
a0 VYo bl g ggbue ;50050 b LT s sblgs g 05 ,ls
IR Serdy S slael S Cﬁ‘ 2 b o
S e ol alate sl oakd il SIS 45 WS e
S o el 53,5 o Sy b o looy] oyl an]
amioo Sl Tl 3 9031 g o oS @l 53 1S amio
P r 6B Gln el e dign nl &5 05l
Naghizadeh ) el 59,000 slaes! 55 5 ele sloog,S
iz (815 sla Ty 5l o @nd Momeni, 2015
o, e 4 Rafal Sitko .oub o SB 5 T slasanVT
gtk Sl Glags Cdx (pwyn b (V0T
2ioged oamlive wyluST (315 5l oslinal b 2T (sl Jslne
Gl A0 s sl Y-V PH osgas o i 2Slas oS

J.OT Cewdd S 6‘)..» Y-y 9 Iﬁymé‘s 6‘).) A-¥ “«S9)

S5 e
)‘| k_;L:.».z,o S ) 6[.&»0.\%5” NS ) 5.3[.; ‘_;)5L;_‘9 )‘ oolaz!
Iy ool axgi ! Gl Jle jo a5 sl oo by, ale>
glee 09l o, sy Jds 4ol 00,8 Cdr sg3a
Pz 4z 2 3559 9 Ay o] Az a5 il Sl IS
» ‘_gLQuiaﬁ) )| oolazwl |°3)"‘ o Cn) Ja.am O la o..\.’..lYT
e Sl B LSl ol 208 (sl a6 5 ol
J)ym‘j& ywE ) ‘5:1 6[&0._4‘.‘.“) 6@0@5” PP Jb)b )‘
olwsl yo @l syl 5 b olu)l 4 e oS
WSlpls cpl O3l slge 3 S (Mirrezai, 2013) wgs
Wil oo ol apar Jole G oS col oS sledly) oL

>l A Cel SeslS g Cawgao] ek eSS
@ 5wl casy 5 e o S il laog S
Bl g Di> )3 038 b 4 By D> S lee
ol (Ekhlasi et al., 2013) 54, 0,4 oK ol
555 15Rn w3 gy wile nlin I n ol
gl bSil> 5 g B 5l (Fp (Joko o)lms 5 i
CAS 5 S Sl i abuly a4 S 008 o
dedo repdr el 5318 Glags b S5 4 0l il
ol 3l nSaw Slpls Gds j0 (glos w0 48 gl
slasli L oliens (Krajewska, 2004) sl o o
2 e b0l Slinie 4y jskiie 4 aleerd 5 (S
slatygo 45 o3 )S Dol oS5 oal resh Sundg
(Wan ssi o s, ;08 5,05 «l,3550 w die Sl
e (Ngah et al., 2002; Pillai et al., 2009)
5 S8 Hlews I3 ojlasl bl 51 olydg5b o B pasis
B sbon ¢l YL edx i)l ol whaw coles
sl wi> .Janes et al., 2001) cul 65,5 obx!
alllas (58S b e g pomeslSipaaslly (S5 el
(Guibal et al., 1994; Kyzas et al., <ol oo,
Olaie & Wlgs o 5908 aS ol jlas Sladss ) .2009)
Olieds JenSg)oen 5 (el gloog S 052 abanlsay L3lr
solitl Ko Ol Bas o saS cd S slaglSe
S clizie b 38 sboy wie oeizes 935
Jsbsee ohenS (odye olal sl ohenS wib
Qg SaiseelS s OlisnS slaan wad ol
(Nagib et al., 1999; Becker et al., wus,5 v,y
2000; Qi and Xu, 2004; Vasconcelos et al., 2008)

O Js)
| 7%@. .
—~ " Q‘.

‘cv‘; Y

¢ - 2
P e

o395 ©1y3gib 5 SEM g gaas 1) JSCi

I\


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

VKoo S /1 0 shoits / piisd Jlow

o) ol

@il oy Slogzse oy 3l 5 Wl @do g s Jgens
L ploodlrgl jloslinul wdleay allige Solel 5 559;
@ Comd (OO oo 5o 5 o)l 2 edle (ereb Lie
L liabl Loy o)l 5505 liae boigl

250,50 ool (g 5y

9P sbdla,
2 $b sld o)l 3 sl o aSenl 4 arg L
Sl 4 azg by 4l glojy ol 5)9n65] cato
oot obpl Ghian 0 Gl lacaw! (S il
ol B3> 50 Lodlargil 0 )5 S’ o ol (S5 0L ]
lodlegl I aws g0 .ol 0y, S mly Sl3ls 51 atws
b slowdlosil sl diws aidl o oS o 5Lier slylo
@l o Bk 5l i Sjge 0 o wites (b Lice
sre Shls ogr b o 4 g a5ls o e LB Slul
rabolide lacdlzgl pgs aiws § aidbiood (g JB
i ome S iyt plSe Jlael 51 oy 45 s

=

.\JQ)SGA

P W

Ahmaruzzaman, M., 2010. A review on the
utilization of fly ash. Progress in Energy and
Combustion Science, 36(3):327-63.

Bahari Molla Mahaleh, Y., Sadrnezhaad, S.K.
and Hosseini, D., 2008. NiO Nanoparticles
Synthesis by Chemical Precipitation and Effect
of Applied Surfactant on Distribution of
Particle Size. Hindawi Publishing Corporation
Journal of Nanomaterials, 4: 1-7.

Becker, T., Schlaak, M. and Strasdeit, H., 2000.
Adsorption of nickel (I1), zinc (II) and
cadmium (Il) by new chitosan derivatives.
Journal of Reactive and Functional Polymers,
44(3): 289-298.

oy

ol aes 1S Bds 1) g0l slesn¥T wles o g
o 180 i (puSiw OllE a4 les o LasanYl
WSgad o,lil an IS slap Se a5 Las, da iScale
SFOl g Feols sl sla by, a5 ols plis o g Ll
Blodsd 5 o ol a5 0,ls gy oan VT Cpl 4 Cos
il 6l coS 5 o)lpe 5l (Fp )0 a5 0,5 Sl Slisiow
ol S aiie Cdo el jo Dy SIS Gl SaSG L
L S5 Sl gol> aS o)l Q> g5 4 Sy Sl
OHlKen g FaN  ails KoSs a4 cans blie Il
oblize eSS 5 wlaSLal S 51 belse (Y+1Y)
5 ool 13 mlesl 8,0 w3l olsie 4 1,'(MCGO)
slyg 5l YL e i 4y 0l slge (pl a5 auzdl o
Ol (AR 3 @S (rFGe e (nieS sl
ayd Sl 4 Jeee den 3l aiil Jlosl ol
sl by colun g o5 px> Jdo 4 LOdgl s
sladls o Jds een a4 wilioe o Sad 01351 5 @
bl odlzgl 1) Spae 5 LS oy 25
Lodlgl pl Jor pule ailosls plaz! sesa
S i g e Jlael I ey o5 Sl ST
sl 5l g oS o i ) Ll ol oS (S
U okl o 0 L W sy Jliat gl e
(Sl elem Ll 518 slaanST &ld gl 005
sogi p,8 L anslio o) g iy (S8l g cwnblise
(Koseoglu et al., 2005) aas oo lis 545
2 ole laodly (ooled S35 axm (g os (IS ok 4
yL: u‘)o SHgo & as ‘SA‘QLO ‘uéL’> Ml} o092 |)L>
olail Judo a4 g 0adca i bl Cd> Caols wnlye
a5 ol Coll Slidod 4y 4z g3 b iz Wliee 55k
GO 4 Cad 6505 s Slpas slyls lodl>4l

! Magnetic Chitosan Graphene Oxide


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

e i S D> 40 T 8 9,5 g B> Gl

O e g 550

Bundschuh, J., Parvez, F., Roman-Ross, G.,
Nicolli, H., Jean, J., Chen-Wuing, L., Dina
Lopez, k., Maria, A., Armienta, R. G,
Lorena, C., Luis, C. and Regla, T., 2001.
One century of arsenic exposure in Latin
America: A review of history and occurrenc
from 14 countries. Science of the Total
Environment, 1, 156: 43 —52.

Chappell, R., Calderon, R. and Thomas, D.,
2002. Arsenic Exposure and Health Effects
Proceedings of the Fifth International
Conference on Arsenic Exposure and Health
Effects, San Diego, California July14 — 18.

Chen, J.H., Wang, Y.J., Cui, Y.X,, Wang, S.Q.,
and Chen, Y.C., 2010. Adsorption and
desorption of Cu (II), Zn (1), Pb (Il), and Cd
(1) on the soils amended with nanoscale
hydroxyapatite. Journal of Environmental
Progress and Sustainable Energy, 29(2): 233-
241.

Divband, L., Behzad, M., Brumandnasab, S.
and Divband, S., 2011. Performance
evaluation of nanoparticles made from Cedar
leaf ash (Zizyphus Spinachristi) on removal of
lead from aqueous solutions. Journal of Health
and Environment, Journal of Environmental
Health Research Association, spring 2012, V
(1): 51-62.

Dos, S., 2007. Box-Behnken design: An
alternative for the optimization of analytical
methods. Analytica Chimica Acta, 11: 597-
605.

Ekhlasi, L., Uonesi, H., Mehraban, Z. and
Bahramifar, N., 2013. Chitosan nanoparticle
synthesis and application of metallic ions from

aqueous solutions. Journal of Water and
Wastewater, 1: 10-18.

Fan, L., Luo, C., Sun, M., Li, X. and Qiu, H.,
2013. Highly selective adsorption of lead ions
by water-dispersible magnetic
chitosan/graphene oxide composites. Colloids
Surf B Biointerfaces, 103:523-9.

Gajjar, P., Pettee, B., Britt, D.W., Huang, W.,
Johnson, W.P. and Anderson, A.J., 2009.
Antimicrobial  activities of commercial
nanoparticles against an environmental soil
microbe, Pseudomonas putida KT2440.
Biological Engineering, 1-13.

Ghafuriyan, H., Khodadadhosseini, H. and
Rabbani, M., 2015. The new sorbent GH-92
using the Persian Gulf cloth for separation of
lead and cadmium. Journal of Water and
Wastewater. 2, 12. (In persian)

Ghanizadeh, Gh. and Asgari, G., 2009.
Removal of methylene blue dye from synthetic
wastewater with bone char. Iranian Journal of
Health and Environment, 2(2):104-113 (In
Persian).

Guibal, E., Saucedo, I., Roussy, J. and Le
Cloirec, P., 1994. Uptake of uranyl ions by
new sorbing polymers: Discussion of
adsorption isotherms and pH effect. Journal of
Reactive Polymers, 23(2-3): 147-156.

Haghipour, M., Sudagar, M., Mazandarani, M.
and Hosseinifar, S.H., 2015. Effect of
different levels of Isomalto oligvsacarid
prebiotics on growth, survival and resistance to
salt stress in fish Common carp (Cyprinus
carpio). Journal of Animal Ecology, 7(3): 235-
240.

OA


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

VKoo S /1 0 shoits / piisd Jlow

o) ol

Henke, K., 2009. Environmental Chemistry A,
Health Threats and Waste Treatment This
edition first published 2009 John Wiley &
Sons Ltd: University of Kentucky Center for
Applied Energy Research, USA.

Heidary, R., Afshar, Z., Sadeghi, D. 2014.
Using Nanotechnology in Environment. Zist
Sepehr. 10:47-51

Hou, Ch.W., Shu, H. Ch., Pao, Ch.H., Jyh, F.
H. and Moo, B.Ch., 2008. Catalytic oxidation
of gaseous PCDD/Fs with ozone over iron
oxide catalysts. Chemosphere, 71: 388-397.

Hu, J., Zhu, X. and Wang, X., 2009. Removal of
chromium from aqueous solution. by using
oxidized multiwalled carbon nanotube.Journal
of Hazardous Material. 162: 1542— 1550.

Huang, S.H. and Chen, D.H., 2009. Rapid
removal of heavy metal cations and anions
from aqueous solutions by an amino-
functionalized  magnetic  nano-adsorbent.
Journal of Hazardous Materials, 163(1):174-
179.

Janes, K.A., Fresneau, M.P., Marazuela, A,
Fabra, A. and Alonso, M.J., 2001. Chitosan
nanoparticles as delivery systems for
doxorubicin. Journal of Controlled Release,
73(2-3): 255-267.

Kabbashi, N., Al-Mamun, A. and Mirghami,
M., 2009. Kinetic adsorption of application of
carbon nanotubes for Pb (1) removal from
aqueous solution. Journal of Environmental
Sciences, 21: 539-544.

Kandaha, M., 2007. Removal of nickel ions from
water by multi-walled carbon nanotubes.
Journal of Hazardous Materials, 146: 283-
288.

04

Kanel, S.R., Manning, B., Charlet, L. and Choi,
H., 2005. Removal of arsenic (IlI) from
groundwater by nanoscale zero - valent iron.
Journal of Environment Science Technology,
39: 1291-1298.

Kaveh, F., Habibi juybari, M. and Ahmadiyan,
M.R., 2014. Absorption of nickel ions in
aqueous solutions using nano-absorbent hybrid
organic - inorganic  porous SBA-15
Functionalized. Second National Conference
on Chemical Gorgan, Islamic Azad university,
Gorgan Branch, 6 and 7 Esfand 2014.

Koseoglu, Y., Yildiz, F.F., Alvarez, G.S,
Toprak, M., Muhammed, M. and Aktas, B.
2005. Phys. Status Solidi (b) 42:1712.

Kotpal, R.L., 1998. Porifeva, Rastogi Pub.
Meerut, India.

Krajewska, B., 2004. Application of chitin- and
chitosan-based  materials  for  enzyme
immobilizations: A review. Journal of Enzyme
and Microbial Technology, 35(2-3): 126-139.

Kumar, P. and Singh, A., 2010. Cadmium
toxicity in fish: An overview. GERF Bulletin
of Biosciences, 41- 47.

Kundu, N., 2005. Planning for Aguatic
Production in East Kolkata Wetlands. UA-
Magazine, 24-26.

Kyzas, G. Z., Kostoglou, M. and Lazaridis,
N.K., 2009. Copper and chromium (VI)
removal by chitosan derivatives-Equilibrium
and kinetic studies. Journal of Chemical
Engineering, 152(2-3): 440-448.

Lai, T.L., Wang, W.F., Shu, Y.Y., Liu, Y.T.
and Wang, C.B., 2007. Evaluation of
microwave-enhanced catalytic degradation of
4-chlorophenol over nickel oxides. Journal of


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

e i S D> 40 T 8 9,5 g B> Gl

O e g 550

Molecular Catalysis A: Chemical, 273: 303—
309.

Mahdavi, Sh., Amini, N. and Molavi, P., 2014.
The effect of nano-nickel oxide sorbent for the
removal of heavy metals copper and cadmium
from water. International Conference on
Sustainable Development, strategies and
challenges, with a focus on agriculture, Natural
Resources, Environment and Tourism, 9 P.

Malakutiyan, M. and Khazai, A., 2014.
Compare the performance of nano zero valent
iron and manganese compounds for the
removal of cadmium ions from aqueous
solutions. Journal of Medical Sciences of llam.
Course of twenty second, No 2, Khordad 2014.
93-103.

Mansoori, G. A., Rohani, T., Bastami, A. and
Ahmadpour, Z., 2008. Annual Review of
Nano Research, 2(2): 1 -71.

Mehri, E., 2008. Reduction of irrigation water EC
using nano particles in porous media of sand
filter  in  trickling irrigation  system
[Dissertation]. Isfahan: Isfahan University of
Technology (In Persian).

Mirrezai, N., Ziyati, M., Nikazar, M. and
Hasanzadeh, M., 2013. Study of Synthesis
and Function of iron nanoparticles for the
removal of heavy metals from aqueous
solutions. The first national conference on new
technologies in chemistry and chemical
engineering, Tehran, Cooperative Research
Vista, http://www.civilica.com/Paper-
NCNCO01-NCNCO01_595.html.

Mobasherpour, E., 2006. Preparation and
Characterization Hydroxyapatite - Zirconia
alumina for use as a dental implant. Thesis

Master of Materials Engineering (ceramic),
Institute for Materials and Energy, Karaj.

Mobasherpour, E., Salahi, E. and Pazuki, M.,
2009. The influence of heat treatment on the
growth of nano-adsorption of hydroxyapatite
in the removal of heavy metals. Journal of
Nanocomposite Materials, 3(1): 157-164.

Mona, Sh., 2011. Biosorption of chromium (VI)
by s pent cyanobacterial biomass from a
hydrogen fermentor using Box-Behnken mode.
International Biodeterioration &
Biodegradation, 656 — 663.

Moradi, M., 2009. Experimental study on
removal of heavy metal ions from aqueous
solution by poly vinyl alcohol coated Fe304
magnetic nanoparticles [Dissertation]. Isfahan:
Isfahan University of Technology (In Persian.).

Naghizadeh, A. and Momeni, F., 2015. The
efficiency of graphene oxide nanoparticles for
the removal of chromium and lead from
aqueous solutions. Journal of Birjand
University of Medical Sciences, 22, 1, Spring
2015.

Nagib, S., Inoue, K., Yamaguchi, T. and
Tamaru, T., 1999. Recovery of Ni from a
large excess of Al generated from spent
hydrodesulfurization catalyst using
picolylamine type chelating resin and
complexane types of chemically modified
chitosan. Journal of Hydrometallurgy,
51(1):73-85.

Nateghi, R., Bonyadinezhad, Gh., Amin, M.M.
and Asadi, A., 2099. The use of nickel oxide
nanoparticles as an efficient adsorbent for the
removal of dyes from synthetic wastewater.


https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

VKoo S /1 0 shoits / piisd Jlow

o) ol

Journal of Health System, 6th years, Special
Issue 2010, 1015-1021.

Nezhadmoghaddam, Sh. and Safari, R. 2016.
Study of some hematological indicators of
common carp (Cyprinus carpio) by adding
Ferula assafoetida powder to the diet.
National Conference on Aquaculture and
Sustainable Aquatic Ecosystem. pp.119-120.

Paulino, A.T., Santos, L.B. and Nozaki, J.,
2008. Removal of Pb*, Cu®*, and Fe** from
battery manufacture wastewater by chitosan
produced from silkworm chrysalides as a low-
cost adsorbent. Reactive & Functional
Polymers, 68(2):634-42.

Pillai, C.K.S., Paul, W. and Sharma, C.P.,
2009. Chitin and chitosan  polymers:
Chemistry, solubility and fiber formation.
Journal of Progress in Polymer Science, 34(7):
641-678.

Qi, L. and Xu, Z., 2004. Lead sorption from
aqueous solutions on chitosan nanoparticles.
Journal of Colloids and Surfaces A:
Physicochemical and Engineering Aspects,
251(1-3): 183-190.

Rafal Sitko A, Edyta Turek A, Beata Zawisza
A, Ewa Malicka A, Ewa Talik B, Jan
Heimann B., 2013. Adsorption of divalent
metal ions from aqueous solutions using
graphene oxide. Dalton Trans. 2013; 42: 5682-
9.of lead adsorption. Quarterly Journal of
Applied Researches in Chemistry (JARC),
6(4):17-23. [Persian]

Rahmani, A., Zavvar Mousavi, H. and Fazli,
M., 2010. Effect of nanostructure alumina on
adsorption of heavy metals. Desalination,
253(1-3):94-100

#\

Samadi, M.T., Saghi, M.H., Ghadiri, K. and
Hadi, M., 2010. Beikmohammadi M.
Performance of simple nano zeolite Y and
modified nano zeolite Y in phosphor removal
from aqueous solutions. Iranian Journal of
Health and Environment, 3(1):27- 36 (In
Persian).

Saxsena, R. and Garg, P., 2011. Vitamin E
provides protection against in vitro oxidative
stress due to pesticide (Chlorpyrifos and
Endosulfan) in goat RBC. GERF Bulletin of
Biosciences, 1-6.

Schulz, M., 2006. Introduction to carbon
nanotube and nanofiber smart materials,
Composites: Part B, 37: 382—-394.

Scown, T.M., Aerle, R.V., Johnston, B.D.,
Cumberland, S., Lead, J.R., Owen, R. and
Tyler C.R., 2009. High doses of intravenously
administered titanium dioxide nanoparticles
accumulate in the kidneys of rainbow trout but
with no observable impairment of renal
function. Toxicological Sciences, 372-380.

Sheela, T. and Nayaka, Y.A., 2012. Kinetics and
thermodynamics of cadmium and lead ions
adsorption on NiO nanoparticles. Journal
Chemical Engineering, 15:123-31

Sheshmani, S.H., Arab Fashapoyeh, M. and
Amini R., 2013. lron (iii) hydroxide/
graphene oxide nano composite and
investigation of lead adsorption. Journal of
Applied Researches in Chemistry (JARC), 6, 4;
17 -23.

Sudagar, M., Sedghpour sabet, S., Zakariaee,
H., Dadgar, Sh. and Karamad, A., 2015.
Effects of ovaprim, ovafact and pituitary
extract on artificial reproduction of Kutum


http://en.journals.sid.ir/JournalList.aspx?ID=13467
http://en.journals.sid.ir/JournalList.aspx?ID=13467
http://en.journals.sid.ir/JournalListPaper.aspx?ID=158522
https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

e i S D> 40 T 8 9,5 g B> Gl

O e g 550

(Rutilus frisii kutum). Journal of Applied
Ichthyological Research, in Press.

Tonkin, J.W., Balistrieri, L.S. and Murray,
J.W., 2004. Modeling sorption of divalent
metal cations on hydrous manganese oxide
using the diffuse double layer model. Applied
Geochemistry, 19:29-53.

Usefi, Z., Diyanatitilki, R., Mohammadpoor
tahamtan, R., Ebrahimi, P. and Seyedirad,
M., 2013. Optimization of single-walled
carbon nanotubes removal of arsenate by
response  surface methodology (RSM).
University of Medical Sciences of North
Khorasan, 5(2): 501 - 510. (In persian)

Vasconcelos, H.L., Camargo, T.P., Gongalves,
N.S., Neves, A., Laranjeira, M.C.M. and
Favere, V.T., 2008. Chitosan crosslinked with
a metal complexing agent: Synthesis,
characterization and copper (ll) ions
adsorption. Journal of Reactive and Functional
Polymers, 68(2): 572-579.

Wan Ngah, W.S., Endud, C.S. and Mayanar,
R., 2002. Removal of copper (II) ions from
aqueous solution onto chitosan and cross-
linked chitosan beads. Journal of Reactive and
Functional Polymers, 50(2): 181-190.

Wong, K.K., Lee, C.K,, Low, K.S. and Haron,
M.J., 2003. Removal of Cu and Pb by tartaric
acid modifiedrice husk from aqueous solution.
Chemospher, 50(1):23-8.

Zakariaee, H. and Sudagar, M., 2016.
Agquaponic and its importance in aquaculture.
3rd International Conference on Applied
Research in Agriculture Sciences. 19 februery
2016.

Zakariaee, H. and Sudagar, M., 2016. Methods
of enriching Artemia and use it in aquaculture.
The The third Conference of Fisheries and
Aquaculture in Iran. 17 Februery 2016.

Zakariaee, M.R., 2015. Removal of nickel ions
in aqueous solutions using nano-absorbent
hybrid organic - inorganic porous SBA-16
Functionalized. Master's thesis, Islamic Azad
University, Gorgan Branch, Department of
Chemistry, Supervisor: Fariborz Kaveh, 66 P.

Zavarmusavi, S.H., Fazli, M. and Rahmani, A.,
2011. Removal of cadmium from aqueous
solutions by y - alumina nano. Journal of
Water and Wastewater 22 / 80. http:// www.
civilica.com/Paper - JR_WWJ-JR_WWJ - 22-
80 _ 004.html. (In persian)

Zhang, Y. and Pagilla, K., 2010. Desalination,
263: 36- 44.

Zhu, H., Jia, Y., Wu, X. and Wang, H., 2009.
Removal of arsenic from water by supported
nano zero-valent iron on activated carbon.
Journal Hazard Materials, 172:1591-6.

Zhua, H., Xing, W. and He, W., 2006. Removal
of arsenic from water by supported nano
zerovalent iron on activated carbon. Journal of
Hazardous Materials, 3: 159-165.

4]


http://www.civilica.com/Paper-JR_WWJ-JR_WWJ-22-80_004.html
http://www.civilica.com/Paper-JR_WWJ-JR_WWJ-22-80_004.html
http://www.civilica.com/Paper-JR_WWJ-JR_WWJ-22-80_004.html
https://dor.isc.ac/dor/20.1001.1.24234575.1400.8.1.5.9
https://ornamentalaquatics.ir/article-1-248-fa.html

[ Downloaded from ornamental aquatics.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24234575.1400.8.1.5.9 ]

Iranian of Ornamental Aquatics Vol. 8, No.1

Nano-adsorbents and their application in removing heavy metals from aquatic ecosystems
and aquarium

Safari R.1"; Zakariaee H.%; Forouzad M.2

“fisheriessafari@yahoo.com

1-Department of Fisheries and Environmental Sciences, Gorgan University of Agricultural Sciences
and Natural Resources, Gorgan, Iran

2-Iranian Fisheries Science Research Institute (IFSRI), Agricultural Research Education and
Extension Organization (AREEQ), Tehran, Iran

Abstract

Nowadays, releasing of heavy metals to aquatic systems is increasing due to development of
various industries and factories. Heavy metals are highly resistant to degradation and could
accumulate in ornamental fish and other fish body as a human food chain and be dangerous for
human health. Removing of these pollutants from water using common methods are very time-
consuming and sometimes expensive. Thus, nanotechnology introduced to solve this problem,
recently. Nanotechnology plays a key role in pollution prevention, identification, measurement and
treatment of heavy metals. Reactivity properties of nanoparticles in converting harmful pollutants to
harmless substances due to small size, high surface area, crystalline form and unique network has
been proved. Nanoparticles mechanisms are very different according to their structures. This study
was investigated types of Nano-adsorbents and their application in removing heavy metals from
aquatic ecosystems and aquariums.

Keywords: Nano-adsorbents, aquatic ecosystems, heavy metals, aquarium.
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