EN-YY A e 5oL /¥R o)less | ptd s Jlo

Sgnl asly oMl o1jT olStils ~ YU (g5 glsusST sale it

T 9080 395 (o 515F SLom T Cudlad g iy g1 (i) Alidko T glaw (Sl O 5!
W Culf Al g0 49 (Cyprinus carpio)

' opbey Mg
TowasS Ly
r‘_;;l'b IS
¥ (29555 e

bd,w,a oS0 S

WMo 09,5 )l wlid )5 a6 N
uyﬁ 9 F?J& ol&Ksls <li)b @Mla égt.a 0 aSssls
by b mlie 0aSLlD (M 09,8 wliwl LY
Rebays opcdio i 2l 0gd g psle oKl
b @lie 0uSisly (Ml 69,5 ¢jluishy b
hdo s b sd g pale ol dyy

.Olﬁ_l ¢y y>
b mlie oaSiily (b 09,5 (jLokiwl ¥
haboyd (ol 8 g pale oKl Ly

.Q‘ﬁ] ¢ phoin >

O Jgimno
pkochanian@gmail.com

VEe P ALY callie 08
VAR FIY il gu b
VWA EIY el ol
aelipbly 5l &85 5 g iyl e o
ol 5 gulins 15

oASe
)lsS dLQpJ)J‘ Cllad yy olis oy 0 (P it ol Ol gl adllae Banly s oy
addad WA+ 3l pslaie iy sl 03,5 1L (CYPIINUS CArPIO) plos Jsoso youS alo
S Yoo Il SSBAY 5 (Balas jgbay p)5 VeEF s 005k b plgx Jgene y95 (2o
2 e 9) Johsless s 8B) wali 09)S Juld (555 hlisea b b (e 0 ¥ b g @98
Olipe 4 g aiin A St @y (p55kS 53 p)5 Cudin) pows losd S 9kS 53 £35 Jaz) po3 slews o(p Sk
eiolojl 0)9d bl 5 s I gy d> > (Vrew 5 Wiee Ao Glelo ) gy 40 odeg ¥
el g 5l GBlans (ST (s g0 Oty IS sl 5 L) slapasls
2039 M) EP 9 oM Ojy I 2o (2l Bjg 0eSle 3 (LS gt )5 )13 ot ge
Orzen (P<e140) 551 YL pgus Jloi 5 18ld Jlod & Cud ()l ne yobods £33 5 Jgl (sla)less
obixe oy JBland ST 5 (s g oz (D)5 Slamsl ol (535 5l edlisl
Iy sbgine gl Pl 5 jld slapil el i img ol 2 (P<4/-0) cuilis s
oliale 158 olSind 53155 sl 3T Calld b L i lis ol 2 (P>+/-0) w0l s
o0 s 35855 ks (JSgoas sl 0 (ol (ol A3 1 Cte 5 4 e (Jgome 195 Ol
IS sl i Clad L8 L Jgere yoS' (e i 02 )3 JoSo plsisa; igh; jledlisel &
ool el g 290 Sl o A5y I3l 4 e (S Slge e g (B)1S AT g
e sdgeme S )l (i o 3 oS G e |y 355 S0k 0 05 ¥ e plgiee

.b}a}

s oS S ginngll ¢ o515 (slaa 51 CYPIINUS CANPIO (5555 1 5l 557509

VWS

LY R

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

a9x olale imte S S Jgome pS (ol olnl alexl 5 5550 Gl (Sl (B g sl alee] GloypdS i 3
Murthy 4KloskowskKi, 2011 \YAA g Sus) cusl lble 5.8 03lgls & bgsye ol (51 slac] lale LI g8 0T oo Hlass &
Ol)S iieS Vb cutsS g calio (Bygp sla Shg YU (ol o Jase bl 4 cus YU cwglie cde o (€t al., 2017
)



mailto:seied1356@yahoo.com
https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

O)Kan g gy [ 38 cuiSSl dls o 4> (CYPFINUS CAMPI0) Jgoxo jou8 (5165 (slaves 3l cdlad g Ay 0 (5955 ciliseo gglaw (sl iss @l I

BUChtOVA ) 15,05 lyd lale & caas 6 5VL U555 lodle s e lie 55, Llodjl sl oasabn] ale ol [3ys5 5 iS5 & (0l
cclio My ey 93 (63,190 (MFAZ, 2011) wsb o S gume 213 0y 5l odlitnl LUy )y Joexe 405 ol (€T Al, 2011
ol glite ol bulyd 5 beisS plo b @il 5 gl olines el o slalae 5 GBys )05 5 45 ol 4o
Caivo )3 uslie 4554 plyisd ol s > aSgysbas 05 15 Gl > (chign whe B9 A 0pe) y3 WgSnl &5 Cunl o
{FAO, 2013 \YAY (o lSon 5 35e) 2l o o 5 (odign E30 2 Uhagn sl s
lan 3l i Jolds & ] Sime Kiws 29 955 bl oo L5d 1> Sime dlge 5,00 31 S Z8010 (g)bws pbL g5 (e odle
by Glosl o &8l Slad ] ligwy (585 Ablie 35500 5 (59) ol qriisie phud qupnlS dloz il CliaS e g Sdxe o3ls
(Tan et al., 2014 Azam et al., 2016) wsb o CleS SB polic 5l s goad bolre Sixe dlge 9 lyils g LS sxilesl
Ly o (Abdul Jaleel, 2015) o34 (NaK2CasAlzSizi0706H20) «lyun wodws pundS” clSihuginagll o3le o) (olowss b
& b Saxe dge jl g9 K lgie 4 (Organic Materials Review Institution, USA) OMRI 1 slge gy olojls
¢b (Tan et al., 2014 Saiyad Musthafa et al., 2016) coul oabanslis Couswy & g 03,)5d S| (55,58 ) Wlg o
S o el 1y Sllg 5 Mol jlinyg0 DliaS (S 5 e olie REBH (5 Amd oo (L g bl o " Crogil el cl S0
oo oyl .(Musthafa et al., 2016 Hooge, 2008) »95 o aislis 5 Ady 9 4355 Cas cawlio Sizo dlgo guto b5 lgicds 4l
015 48 3 )8ee ialjdl el 5o g (Blo fyo «S2)) (555 B (S idgS (g2 SUla 53wl lachale 3 ol JoSe (g
e 9 Mo il el 55 cpamcrl 2 owexen (Ahamed et al., 2020 <Tan et al., 2014 <Yang et al., 2005) c..!
Tangetal., \¥aa () Ken 5 Sl WY )L 5 Slal) Conl 00 (loyis 508 g Jgome 5555 yg0l Jio olaaiss )3 (Swilojl
St 4 e &S) (G eal (laes T Lol33] g dgup 1dl o jelcadbae o3l oyl jl ealizul Jus 93 4 .(Tang et al., 1997 <1998
b (Sxe Jgame S gl (FOdge et al., 2011 Liu et al., 2009) )15 (clany 3T clled (il58] 5 (395 g0 (amj Curbls
5l (flie oS s g ol I Same oaiSCogi G wuS 5 opl D5 o0 B edlialsyge Lol )3 980 45 sl o Hls
SHne g byl lyisds M5 5 650 b Shss o odlo al 3l e 395 o o3lil > G 5l s sl e ol )3 (b
039 Gl Shgs CabS dgme sl & Cosl oddple B )S )50 Sliind ulul g 398 g el o (paix i 2 9 )92
Sste el Cogil (Gl (S 025 &S sl 005015 3,5 oo I8 oalitinly g0 diE ST)ss bl (lEl g e s o ps S5
Oreochromis niloticusxO. ) LuMs ;5 gy solaidl e el 5,Slas 5 (cdio dlgo puan Cubl wdgy b)ls5 (slaws 3l clled wui,
Litopenaeus ) wiw 55 ((Liu et al., 2011) (Ctenopharyngodon idellus) ,lsale o8 (Liu et al., 2009) (aureus
Pangasius ) .sXu ala s (Jaleel et al., 2015) (Ciprinus carpio) s 55 .l (Tan et al., 2014) (vannamei
2 ol gl (gygp dlo olAE (clansl) cuS 5 13 d9vge (Sixe dlge .45 (Batool et al., 2018) (hypophthalmus
Cge S (VY4 oK 4 Karimi (Hooge, 2008) aiS’ o S i ale Jgoxo 905 9 1) (slp jlidyge (olowdon slasnl s
Cato SR (YY) o San 5 HASSAAN xga5 (3 yme (oS 055, YIS (alo oy )3 sl 5 0y oo S lsieay ) gl g
idges (I U clads (alo iglglen slayially g 03g) (GUgng S ()5 sloml cullad |y (glay i (SETICHe) oy oo
) ol cute @l pl g aidly gy oS 655, Y158 Lale (siodglen g 0dy w1y cddgs; lpl wyp & (Y-V-) Ucar 4 Guler e
5 odlil (glyp ale oUlgy .5yv0age 1y (5,165 olKiws j3 136 Lla g madd g b 40aSld [ LEE Cp e bape ] 3905 ib));5
Ol bl SooS classly 4 )5 cike dlge s axuSs (Chong et al., 2002) 5,1y  Siws (5,165 (slaps 3] cullad 4 olie dlge

jweb.iauahvaz.org 2l


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

SVYY [ VF e 5l /¥R ojlas | o Jlo Sgnl asly oMl o1jT olStils ~ YU (g5 glsusST sale it

il oo 1de Cla byl g puad wdg)y aidy b KOS byl gl oo (slay g ud) pizmad ABl 550 lale owdd CyaBay 0y o 50
9 A5y Hokateds oale D (cdie dlge A o yiawd (Gline 4 o)l (a3l cdlad ialiél g i 5 YL 15 .(Hidalgo et al., 1999)
ATy JolS izl 15 ccaw] mie Hlowws (slalius )15 (599 0 anlllas (Krogdahl et al., 1994) cuul (gjlo 5 < gu slasl 3
Bl > )5S ol s sl e 5 (Gisbert, 2000) )l (K (o))55 sl 3,8kee 5 plozslo & baes i)lyS
A Syt My pieS dbja Bpo b oles o 1 (Lan and Pan, 1993) wsl wbe blgs o (Bygy calisee sladisS caa olie gl
3y Jolge ol 0955 i L b ol 48518 aalllaod g0 0y 1 50 olse lsisdr (5))55 (sl Culled o)lgan g)nlil gl s
25 2E elassy ) Gyl NS Cuenl 4 av g5 L .(Applebaum et al., 2003) bl Jolbs Cgllas s dayl J S pere o
AL ogat 13 B DMl sg2g pis iz higrge Jl0g)S ol 53 Sloosis 548, ol Syl g podo 5 ol STyt 0 (58
2 55 iz oo 15b oy gaied pSle aalllas cplply ( Jgese 08l 2 )T Sl ol 76010 L el

ol osilzl g (b« Jgome joS (ale (515 Slom 5 455 3,Sas

o9, 9 3190

Slgnl (So aups 2S5 3 40 5 (CYPFINUS CArPI0) 18 il Jgono y9uS clo askad VA« sluss ¢ inlojl (559 095 plosl
b stalog] s 220,5 Jitio oo p 2y (158 g pole olStils L olSitlosl (23 ()T s 41 Saome OB S 4y g g
S Sy S o glyy 13,5 Shb 20led i b olyad e2d Y0+ (6,50l lpmo b S celailsiasl il L oynd Yoo OB Y
o 9 gllae aely 15 Loy 2iaSs ol (gl inle,S i 4 joxe olKiislejl Lo Cpuisxad . 03l Hl)8 oy 5uS] L},“.p‘l: Cae oo
GBS oy slaion (S0 5 Cosgy Sl gl po Y (5528 a3 5 621 sl bl ) plbs il ¢S s 090 et S
25 e 10) 13,5 (3lon s d 3okt MelS b &gy 005 y2ld ST (ol OB Y 53 p,8 YoF 9 5l b (Jlail )5
LSS aw 5 s ez (oB)lsS ol ol g 0y (5 il gl gl SIS Gy pslite 4 adlllas oyl o (SSB
plio ol 3 oxsats) 5555 (7 as) 2S5k 55 5 MY o) pS5S 5 2,5 F ) o) 558 12 235 ¥ s sl csloor
A Sde a isladss lajles 3 b oale a8l 48,5 jlas )3 ()l 03 g (595 (0938] g ol jlass g (39,08 5395 (e
L85 5108 4y dad 090 colbdns (sl s lawgl diin

e ) jalite ol 4y 3,8 Pl o s lyd s g pale oSty M olEitlojl 5 tylofl e oy il Jolp
L oo 03liwl (£ B3l 093 1> &S (lpl (il sl VY G13 ‘(CGl) 085 ) Ay (b (glis) u“.slp)i ool o edlatulyyge (o)l
Olowl olod SaS L 1y (ZVVF 1S jand A=Y 2 JS S5 F/0-0 B b V=Y 1ol oyn AYY-YE a8 (pZg 0 VY ol )
350355 b 4adds ¥O Gode 4 je olSKiwd dluwgds 00ba8lsl bolste 4y 55 (5655 1390 w35 b py (609 4 g ol (S 3y
&> (Braun, Germany) S cussSs o olfiwd SaS b dlols yuod uw o545 balsts g a8lol bglswe 4 0y do > Yo 500
L;:]J.C L;Lmo)» ;ubl; PRIRER W Sis ]}m PR ) dbl L;La) 5 u9]o/~o LnguL AW J;J» )».ou.l.w ;gss )Ja_‘) 4 (_s-ib’““'l’ 4 g oD
olale el 0y90 Jgbo 53 2505 (5085 Bpe o 31,8 Sl a2 )3 =¥+ (slod )3 1528 1 5 05 (Staadly (slodunS > ol
lowi ya paisee SlE o wlul g 59, OF Sde 4 dulojl 090 Jobo ;0 V5o e AViee Aiee Slebio ;3 jo, 50 Jb dw g (S B9y 4
Jizod (693l dlawsds jloas po o bgyye l3E oy ( 2olic saeq ya 5 LS (Ebrahimi et al., 2013) sas aslie s ojgod

jweb.iauahvaz.org sy


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

)Kad g oyigy [ 38 cuiSil als yo 43 (CYPFINUS CArPIO) Jgome 59s5 (5,165 (slaves il clled 9 Ay 0 3555 cilisio zolaw (landas <l 5]

alig; ygods PH 5 Jolome (T dod ol )il o (luandsSy5id (slopiolly Silojl 0)93 Jobo 3 iddpo (s <) cdo b
e VoY Ly 4 ol PH 5 Jole oimST )l an s pdlie 03,8 <l g oy (AZ, TAIWAN) o Jgo o5 bawgs
00,5 o g Ol o Ve ailie,y iulojl e Jgb )3 03,8 cud VIO-YIA 5 1) )3 65 e SEY 0l S il
la alo 39 duls  pgdds I3 lge 5l o] 5,165 0l b 0353 alad  mdlie (6,15 paiges | b el YF ¢ yiulojl 0,93 (cloil 5
(Mousavi et al., 2012 \YaY ()] Kon 5 alide) Bu5 Gign o Yoo PPM Glise 4 SSuo 5 ojlac bawg (g pdiges j L
HUBNG ) 15 (550315l dayloss olo )3 o alo (saan JS (539 5 JS Jsb 5 25 plol talosl 093 (slail g bl o (liale (etuociany
Gib oy 13y 259 5 0js DB slaadls ) adlas ol )3 bleg o stunlie g plale L3y Cundy )y <y (et al., 2008
Misra et al., 2006; Mohanta et al., 2008) . eslizwl yj (slaJge s
SGR (o529 43) £5) = (0% 286 0j9 0xSle wi )W = o adgl 039 eSSk w2)8) ¥ Vo [ iy slojg) JS
WG (o i pl¥1) = o 2l 0ds onSSle = o gl 09 0sbe

L i 3l )8 G o pplone 53 oy o g 00 (155 o) (o2 Ll Jlacd o 31 (ale 32 5 ¢ 8,155 Slame 3l Culled (g 1 joliston,
i yol > N3] pas can g odiz) B lale 039y deldl 13 5SSy layl SLESWIE (el cdld pus b, JBls 4
B 2939See 090 5 2305 38 Calkyd 9 9ed ielsnsed oy b g b SISl dbgar 035) (g ol sz IS o5
3018 ST Cpnnns S90S < pmamst 3 Slaes 31 il i Cagnr e [(LEMIGUX, 1999; Al-Saraji et al., 2013) s ool
> A b & by 5 00d (0SS (mle @ <UL 0,5 ke dn > —VAF slassl Laylyd > alolMy GMeel-WT 4 5L ¢l
Slles plod a8 ol S5 @ p3Y as Jie oSl oM o8iule;l > (Operon, DFU128CE, South Korea) sl,5 sl
2,5 e OT uo.;)j Sy g 03,51y rals Uo.,)j s iSly Cepw B cdply Chao fu 59y 099y ilwSL o gilwlis
oS ol d3y3 A 558 5l 508 2B 5l e Tag pes 005 52,8 (sladiges 1l yShe (sl 3 culled o (o], (KUZ'Mina, 2010)
Tris-HCI 3L b (oo —559) % 40 ) s 4y (Jol8T (b 09 51 8 5 0103,5 (i p)5 [0\ o b (alSitylojl (95l by
Jbxso ot yile )3 488 Ve e 4 00D (yjgen Jaame 4ol > (RUNgruangsak-Torrissen and Male, 2000) s.i 5500
b g mansdl (635 e ¥ 939,800 5 (295 ale 9 2205 Suda Sl G Veee v y93 9 31,5 ils 420 ¥ > (Eppendorf, Germany) 1>
09y ) oy ol clled i (¢l (Pérez-Jiménez et al., 2007) ws (o )las o3 ol ajd —A+ glod j3 Liomiw o)
b o3l | angw lgicds (BAEE) yiwl sl o)l L= Jbg 30 =N 51 Jogy cpl 50 3,8 eslil (182Y) 4l Ko g Worthington
(BTEE) sl sl cjges =L =ig5N 51 gy cal )3 3,5 eolisol (VA03) HUMMEN g 51 cppmns 508’ 3l lorios 415
() <l y3) gesl sl 8w 5Bl WJISIT oS awseits oS 3l jbland (ST o 351 iomiw Caas 23,5 ool |tungu olgieay
189) 903 b S b (g S 5 okl b 5l o 3 e (MOSS, 1992) 153 ookl (¢ yies J= oo 35T G yiagd b9, 9
» Ml o351 cleé (Tietz and Shuey, 1993; Graca et al., 2005) 13,5 o (¢ yios J5— s3] K ji0938 39, 9 (]2
15 sas (el 0l 5) aseil ol €858 Dol “WT oS Laeis S 5 ookl b g yto JIS - ool S ptegi s, Lol
.(Hohenwallner et al., 1989 :Kruse-Jarres et al., 1989)
(One- way ANOVA) 4,bcSy iyl 5061 g0l 5 ool 5001 cagn 1,5 plosil 83kas MolS 2o S & yg0y alojl )

A wyy DUNCAN (g0l oS 4 o)d W Jlots] o )3 sdalcawsdy (slaosly ;5 o o BWB! b odlil

jweb.iauahvaz.org S¥


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

SVYY [ VF e 5l /¥R ojlas | o Jlo Sgnl asly oMl o1jT olStils ~ YU (g5 glsusST sale it

5 lmodls . exlazwl EXCEl 2007 ,l381s 5 51 s ylsg05 wavy (slye 9 SPSS (version 16) el s ;1 ool b esls (g lol Juloges jo
055 ole (Meant S.E) 5 il (glas £, Ske & ygods ol Juad

=
B 45 13,5 sanlie Yyl 3 (p,5 ¥5/-EYAMYS) Sls 059 cnobe oyt cyinlojl 090 (slal )3 o) oyleds Jouor 4 dngi b
S92 Saire ST gL T jlass 9 30l 09,5 & Cond 25 01j5 (e 551N Sl izmen b (Lt bajlo plo b ()13 sine
Sglds 48 39 ¥ Hlows 4 bgspe (VEYV/ V) 039 by (adld cpyidn g (YO/-EAANY) o0 o9 oiliél Moy i (P<:/40)
SMBTY Jlosi 5 a0l3 05,5 &) Camd V jlass 13 55516 53l rizmed ((P</00) 3 LS Y 5 ) (slajloni 5 a0ls 09,5 L gyl sne

(P<-/+0) cusly gyl gme

9 isko zolaw b auwiaydai (Cyprinus carpio) Jaexe j95 olea ldle audy (o wiel )b dwglio 1Y Joun

(VYAF pin y3) (i lojl asdas (glaian A oy90 slel 4o
el 033 35l Glas T Silis sy p3lio 1S

iabojl (51 lowd
Yol Y b Y o aald Loy iy sl ol )y
(p 558 3 05 A) (59hS 1305 F) (55kS 505 Y)
\AAREAAE Y5V AL [v5 2 fr/avE./aab FA/ME- /¥ (%) e 09 Sle
Yo AL YA \ASEAA YY/ovEY/-¥ P VVOVEYY S (ZWG) ok 559 il oy
VAYE/ N © (ARE-DRL VYYE[oyP VR[N © (SGR) o35 1) &5

ol olejl (olaylad oy o dime VS 3gng ki i Cud) jb )3 plian pE Ly dgng %

5 5k 0land Il gy Fg0sS e Slopil Clled ol liale 035, ()55 (sla T clled iom @l F g

Ol el () il gobw ol 35 bt elsl g a3 e (L (I3 0y 3 (g it polaw Il cou 1) el
o 3l cdld Gl )3 (5> gne Ol ps 4 Jbopd b 6land (WIS 5 ppa igeS o 5 w31 Cdlad line (P</+0) o gian
O Olie 2058 9 (5955 25 F) ¥ slos & bogye 039y (i ] Cedlad (e oyt (P>+/40) 0t otalie jMel-lall 5 5
3929 (P</+0) (6yl3 sime MBI (5655 )5 V)V slos g 0ol o b (055655 )5 F) Y sl o oiome sl 039 28l jlas 4 bga o
G| oS (g ygbody 13,5 oanlie 1ald Jlos )3 o cpyieS g (05955 p)5 F) Y slos )3 (o igesS mopl Culled s i il
PS5 A)Y o & Loy Sland W1 o3l colleb f5e o tiir 200 3529 (0555 205 F) Y Jless g ol ey oy (P<2/-0) o gine

D)3 3939 slews 95 oyl e (P</+0) Jlo sixe BMiS] 5 ol 034y sl Jlos 4 Lo o ‘j Ol OpieS o (0¥ s

jweb.iauahvaz.org 50


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

O)San g gy [ 38 cuiSSl dls o 4> (CYPFINUS CAMPI0) Jgoxo you8 (5165 (slaves il cdlad g Ay 0 5955 cilien gglaw (sl dss @l I

o 3 (955 lise zglaw w3l Cow (Cyprinus carpio) Jeoxe y005 olgs obdle (o ,lsf sles 3l Cullad 1Y Jguo

(VYAF « ypuino y3) (U/Mg protein/min) aids 45 cmidgm 05 due 55 dalg
s oJ.wuL.: .))lAJL.wI dbiu&l.w o> ):.)Lmo éw\f

i lojl g8 loni
(r S 3 @S A) (59hS 30,5 F) (055 05 )

YAA/ - YEFY /0¥ YAY/VEEYA/50 YEV/0EY +[5YP YOY/AYEVY/YAP gt
V/OYE. [ysab Y/ v /F0? V/s¥E . [yyab < [asE./yab s S oS
o/fot-/Fye o/vot-/vve FIANE-[AN? O/AAE- [yv? el
\r=aV e YY/YSEF/ ¥R Y. /aNEY/or VAIVAEN /A2 5k
YUY/ YE/ASHE VAR Va/anty/avad WIEAE YD SBlaws (T

ol pinlo] (elayloss I3 e M) dgmg oaimd LS Csdy o 40 plind pué CByy> dgzg

(S35 4ol g Sy
g,u.Jle 9 Jie u.:l)lf JW ;d.\:w )Iaﬁ d))..\} Na.m ‘..\4:3) )W gA.Cl) LS"'“‘\’C 0> A ws)] Jo..in u.)g)ﬁ‘ cc\a..&)f k.))?.‘o dl.{buo)‘)f L)“’L"" »
Tang etal., ) culoss (odygy plole chlizo (lodisS )5 (ilos ply > Cunglie g (polaidlyl ol phu Clled g 039 ()65 (sl 5]
359 oeSle alen il sy (olaygiS1s oS oy ol adllas oyl 5 Jeols zls (FOdge and Fodge, 2014 <Liu et al., 2009, 2011 1997
2l 039 Sl Cn i 29 les g WLl 09,5 Sl ey o)ldgtme psbor Vg N (slaylas 53 ofg by a3 lS g (o (g I Moy 2l
09,5 & Cumd ol (159 eSobo S35l Y Hlew puizmed b LS byles plo b (o) e VST &S 15 5 sdaline ¥ e j3 (p)5 FF/YALL/YF)
ohg My Ladld cpytde g (Moyd /YO ERANY) 0 is Ll Moy b (P<e/40) dg syl gme BNB! gl ¥l 5 sald
o Vo 53 59551 93 ol cpiizmen (P<e/0) ol (Lis ¥ g ) (sloylass 5l 09,5 b 6yl sime gl a5 393 ¥ jlows &y bgyye (VYVES/4))
S 4 e Jgane 105 (o (IS G034 (555 (2938 o0 55 4 plpliy (P</-0) il gyl gme SMBIY oS 5 ali 095 4
‘Nathanson et al., 1976) )l> I, (sdse dlge Cls 390 9 039y yolig,So 3,5 walats LUl ncially Koo 480! 4 do g5 b .ol 203 A3,
9355665 lgied b padglio ) ol Sle g JWd (i85 ohgh Sdme dlge dixie (sla ik 4 4395 b e [(Grajewski et al., 1977
o) @ g Lle (pBgp i il g gl Cugii b ig; Same edle a5 3l Jlas! s o (FAO, 2013) Les 3l (slapiam I3
Ward ) asl; pssizegll Lisle (s polis 2525 o> & sl (o o 3 ol 93,5 sl 2l 5 oalo (S55lsa b 2 (oo 3T &2 2o 155 oo YL
2l 53 5039 ()15 (gl e gl (g (68 ool ek CublB (gl aanlty § acs pgrinedll i Culgs >SS 5 S e (et al., 2001
g i Rl 4 oo Al e )5S slam T Cllid g ale 039 poabiinl 2 b g )15 oEed &l g e 2 e b LS ol SYL
83y s Cughs el w0dgy bl & Jlail d cdgiy S5 bl a8 cul sas i) (Yildirim et al., 2009) 545 05, Lials 4 e Clis
O )g0 uLO.».ODu u«:lwl » (Ll and Klm, 2013) J;Lo.)up Lhos oo g Ltbg)b (o u])JI )I ‘) blxo 9 AAK‘SQ KaS 039, rby.Lwl d)L»)L» EURTAW
chs ale )15 oS 4l & 4545 L (Montagne et al., 2004) 55 o35) codws g 55 > (sl id5 ble oS sl sadcols 4,3
Bk 5l ol ol Liels (Kaushik and Seiliez, 2010; Tacchi et al., 2012) col 565,51 aulyp &G Glgisas (oYU cpSgp (53,5 lime

jweb.iauahvaz.org 3


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

SYVY [ Ve 3l /¥R o)lei [ padjes Sl Sgal sy ool o1} olKutils — VB (£35S Lools syt

Parisini et al., 1999 Kaushik and Seiliez, 2010) 18 o S Sllges )3 4355 5 Slas jl oslinl g (S5 )y 4 039y CaoMas 3900
U955 e pialS cel olie 5y 50 clgs jl edlatul Byl il edg) ceod ialjél a5 395 o blusl cpis 8lg,s (Tacchi et al., 2012
olale > oion bl cupd 5 Qe Jad cupd efg 10y 25 ialid gy 935 o)l Channasstriatus ale (5, 355 gaddlas )
He oy boddd i Joere jaS lale a5 455)ST 5155 (YY) ) Ken 5 Khodanazary .ol ssqe culgsy oy £ 9 ¥ L ssdayiss
d‘d:.ma.n 0 (Y‘\a) UI)K‘"‘Q 9 Jaleel 59“"@ ‘S:I.&.C JAJ» Copd g w9y u.:l)lf g N3 T A C)J 139 uwl)_‘)‘ p&b k;QvLc u;l u.’l..\.c 0y
AZaM isu e v 1y Ad) 3,8kes alo opl Sl g0y 4 %.o”] o oS 5 0,56l 5 p S Y 0938l 45T W08 4o )l58 Koi 2l g9,
Cai |y A3y it 55 Sej Lldjl a8 LM 08 il plabe ol oy &) Caegil doyd VD (39381 45 13,8 5,5 (Y+15) o Sen
g 230,03 oy 3,90 (Ctenopharyngodon idella) ysel alo g5, 1y Cangsl Gane eS8y 15l (ladllas 1 (V1)) o) Kan ¢ LiU .S
555l 3 odelcndds ol S pyw polaidl e el g 0y 5Sles Sgup el Jloseile oS LI (Gopn A Cungil 3938l K5 5l5S
JoSo opl 3 3590 LS polie pizman 5 & &Sljun um“.:wsn polis & o o1y yoS (plo gy by )b Callas 348 LS L
g cblis 4 e oplpls (Ramos and Hernandez, 1997; Abbes et al., 2006) o3ges s 1y pio dlge S5 g pgows @Blgyd 3> o
Nathanson et al., 1976) wisu o 390 1y (238 dlgo wuian g9 0dd 039, yold §,Sun wabals el g3 o ;500 (ggw | 33,5 o by dguty
2l b a8 10,55 samlie by 3,Shas ;5 (3ga0 (I3E p,55hS 13 p)5 A) 0> 55 eyl zokaw Liul3sl b a5 ai> a (Grajewski et al., 1977
G5 L g o 465 1 glds I 5L W3 so calisie i )3 Ciglds 393 YD )1 Slgtren (o€ Mbus (55500 (59, (V) Ko 5 TAN
L3l o 0y (shie dgo (LIS polaw 5 Sluogas wdlitwldyge Culgs) o5 odlituldyge Sixe odle b Culgi) e «Sojedgn b bty (sl
[(Papaioannou et al., 2005 Mumpton and Fisherman, 1977)
S Iy i 5land (IS 5 s g0sS cmme 5 ] Clleb iz (P<o/40) Jlo e (2ol 8l sl (g5 ciliseo oo oF Jgi polusl
zobaw (VoY) o)y Kan 9 MAN-ZI Ly osdiplos] iz )5 .(P>+/+0) wis osaliie jMuel-lall 5 L (claves 35T cudlad l5e 40 (65 e ol s
5540 9 (Vo0 oyl 5 L) Jlsseile joS” (o ) oigh; b lgsile y08 alo 5 ((3))55 slamil culled Jlidl el s p)5 ¥ o Y
L sl & giie |y )5S slope il cudsls 5 clled Ll 03,5 565 (slapa il clld Ll el (V¥ (olSen 5 Tan) bl
oS oy (Ui i) 3y9e 5 eadplasl wldlas (MOyle and Mitchel, 1977) sls cuws wbeS polic lawg mads” Jlas! (sla oo 20501
a5 Gl 5 ey b Cubld (S5 ol slagho a5 Gl g slojn w81 5 g GBI b IS o & 5 95
wldlhs 5, > .(Liu et al., 2009) 545 .. (Oreochromis aureusxO.niloticus) Jo oM ale b yud 039, 55 o wslwbgSy
ul).\..b:y)f ‘;gv.ﬂfy dl.tb.\u»‘ Mylm ‘Ls“)j LSLD&,\.JL& ).wl.& L)”‘ a5 el a.).wu,u)l)f ol o.\wu»)‘)f uu}o &9y uw ).wl.& u.’:-).: g.:‘).sl
Llys , cus (Liu et al., 2008) sk d90 1y (238 dlgo (6l madd g odd )18 olSiwd )3 yuess Al )8 deuy el wilyy 0 LACI3
3 e 63ldisine sy pos e 1S g Y IS gole slaoyr )3 P By Sy et o 0l LI ()15 ol Sl gie (KLl
5 k) el 3T b ie s ine Lialidl sl i) cilies oba 45 13,5 sdmlie bl gy o o(Yang et al., 2005) sg, |58 05,5
obsS ooy 31l S sime il pas Ylain) .l 0033,5 S0l jlagd dy s rpa 31 el S5 el 33l sl (lawalio Llodjl Jg o0 jMal ]
Cllid §) Lols ol 4 dagi b 3)15 Sang 35 b 5T el 3 sine 2ali3l Jlais coy95 Jsbo el 331 b Yhoinl 5 canl 0391 (53 05) Liabosl 0553 390
@5 IS gty Bl 0 (sdko dlge 50y e (I3l g o BTl clleb 331 51 5L Wl oo A5y Rl3Bl ¢ 3ol 53 )N85 slame il

jweb.iauahvaz.org sy


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

O)San g gy [ 38 cuiSSl dls o 4> (CYPFINUS CAMPI0) Jgoxo you8 (5165 (slaves il cdlad g Ay 0 5955 cilien gglaw (sl dss @l I

OIS 318 d0i0 9 ()15 Sl Culled (I L e Jgane y08 (le (S 0y )3 JaSe st g8 3l edlisel &S ol (LS B o
oy > JoSo o glier |y (5955 )5k 3 25 ¥ daw (g coolul (2 g 3980 BTl )3 48 Gl 4 e (IS dlge win 4
Dy05 (B0 Jyere )95 ()5 e

Ngbin an CoblE (IS & e pes ba & WS ik (lo 3 I e pan 3 1) et L A Slam]
oyl nd g @95 ) 039y (5999590 5 (sl ble & angi b (lodg, slaes 3T slacullé (Wen et al., 2009 :Adeoye et al., 2016)
3 5,155 (Yo A) oy e g HU Lol 0,35 5939 (5165 (slaes 51 cullad 5 cdgss 51 ogas 15 (o3b; oleMbl cpols b 53 .l eglie
b dunlie )5 3Bl ST g 5L o3, el Collad 2al381 ol o oM 2l (slags) 5 CUZ + L oad i sl jge Cigo (139381 &5
@ ol pls 9 s 03, ble s Cugii ¢ cladle blo 4 anb  Saxe dlge JLasll g5 oo 1y (slodgy (slaps 3l Sgne 295 00 JyiS w25y
(o)) Fne dlge S 5 ool 09Me .(HU et al., 2008 Girardeau, 1987 :Albengres et al., 1985) 1S’ o SaS 039 poalinl (jlojl
Gl 005 o age 53 Gh)lsS olwd (e ol sloclld )3 juds 4y oo & Sy YL ) ()15 olStius Slule gl (g WIS e
.Martin-Kleiner et al., 2001)

P55 k) p9 9 (P okS 53 5 93) Jsl slajloss 53 039 M8y €55 9 (0% (1jg LRI 20> ¢ 2ed (g pSSle & 0> (LS B (nl
Clld (555 1 edlatul (izmen 39 VL (p)SolS 3 p)S Cutin) pow sless g (595 958) ald Jlewd & Cus ()3 gme yobdy (p)SokS
gl el g 5l sl 5l Colled (e 45 aiz s liS 15T ()l im0 ooty SBland ST g s Fg0sS oo D)5 Slo ]
e 2 51 g Jyeme s955 sz clale 13155 oS> (5318592 slam T Called 2 58T L (g5 (Buios ol gl wlol 2 0l L |y (o gine
2 JoSo lgteas (535 3l oolitl a8 ol s 34856 o) @l IS s el 005 ol ) ) 1 o 58T 4y oo wdg) 3 (B b3k
S50 995l )3 1y Gal3l 4 e (S dlge i g ()15 18 30 9 (D)5 Sl T Cullad (I L (Jgero y58 lo liS 0y
Dged (Byme  Jyere )95 ()5 (2lIE 0y 3 JoSo G plgisar ]y (5] p S 5hS 0 25 aw (lpioe bl pl g

Sl Sl

O Mg gy Abligo oS 2l)d (158 g pole oSl (Ll Uy g S5 Aty 0] plid)lS Asbipbl Sl g Setue dlie
Al (1,08 9 S )bl plmil Car sgine 9 Jlo Colos e 4y jpudio 3 2l)d (1938 g psle ORI (55l g imgjy Coglas Il
Aibige bl Uhagn 9 S5 iy b)) ol sl 5l g ySte lie

&l

0)Slos 5 adY olosban cuS 5wy g adld y olds oya ) g (i polaw iyl AYaA G oW (EPWYO 9 @ “5;‘5 “O c&,i}} “E P “s.sl.o.g"
AT Slio (V) Y bl (659095 9 (599 jub Alome i cutSSl Jgane y0uS ale ool piimnses

gene 155 ole 15 sloasls o G sloygSlh Sy g (5555 e ol b ITAR o (Gawge 9 o0 (5D oy (29555 T o e Slov!
SA-YA Sloino o(F) A (bl wlisps dbxe (CYPrinUS carpio)

e Y& Ul)'er’ €9 ul)Lw.:‘ &Jw L;wt.wgmln P Ei9° -‘Y‘AA 13 6‘5)&*&

slasls Sy p gl S g g Soue J5 uilel MS222 L i J%io oy YVAY (O i losw (o cyanil 8y iyl (O cdonias o Blinle
XV-YY Sloxins (M) 0 VB (elom 85| bmoh ole dolilad CYPFINUS CArPIO Jsose j58 alo o]

jweb.iauahvaz.org A


https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

FYYY I VFe e 50l /¥R o)l / oo Jlo Sgnl sy ool 3151 oSl Y (255105 ale gt

2 Sl it S Jlomo g Clojd (6 alty Sad «Sond sl STV i ¢ 5815 9 20 1w ((Samig0 oy (ol o ¢ 5B (00 i (0
BV —0F Sl (YA) Vo aoVU (55ggm 55T oimgly (sole anliliad (CYPIINUS CAIPIO) Joomo youS (ol y3 adY oS5 g a5, sl yial)l o Silosh 50

Abbes, S., Ouanes, Z., Salah-Abbes, J. B., Houas, Z., Oueslati, R., Bacha, H. and Othman, O., 2006. The protective
effect of hydrated sodium calcium aluminosilicate against haematological, biochemical and pathological changes induced by
zearalenone in mice. Toxicon, 47: 567-574.

Abdul Jaleel, M., Saiyed Musthafa, M., Jawahar Ali, A., Jamal Mohamed, M., Arun Kumar, M. S., Natarajan, V. and
Thiagarajan, G., 2015. Studies on the growth performance and immune response of koi carp fingerlings (Cyprinus carpio
koi) fed with azomite supplemented diet. Journal of Biology and Naturem, 4(3): 160-169.

Adeoye, A., Jaramillo-Tores, A., Fox, S., Merrifield, D. and Davies, S., 2016. Supplementation of formulated diets for
tilapia (Oreochromis niloticus) with selected exogenous enzymes: overall performance and effects on intestinal
histology and microbiota. Animal Feed Science and Technology, 215: 133-143.

Ahamed, H. A., Mohamed, M. J., Arunachalam, K. D., Raiyaan, G. I. D., Musthafa, M. S., Begum, S. S., Doan, H.
V., 2020. Effects of Azomite enriched diet on gonadal steroid hormone levels and milt quality indices in Oreochromis
mossambicus. Aquaculture Reports, 17: 100341.

Albengres, E., Urien, S., Tillement, J. P., Oury, P., Decourt, S., Flouvat, B. and Drieu, K. 1985. Interactions between
smectite, a mucus stabilizer, and acidic and basic drugs. In vitro and in vivo studies. European Journal Clinical Pharmacology,
28: 601-605.

Al-Saraji, A. Y. J. and Nasir, N. A. N., 2013. Effect of different dietary proteins and fats on the digestive enzymes
activities in the common carp fingerlings (Cyprinus carpio L.) reared in floating cages. Mesopotamian Journal of Marine
Science, 28: 121-130.

Applebaum, S. and Holt, G., 2003. The digestive protease, chymotrypsin, as an indicator of nutritional condition in larval
red drum (Sciaenops ocellatus). Marine Biology, 142: 1159-1167.

Awad, E., Austin, D. and Lyndon, A. R., 2013. Effect of black cumin seed oil (Nigella sativa) and nettle extract
(Quercetin) on enhancement of immunity in rainbow trout, Oocorhynchus mykiss (Walbaum). Aquaculture, 388: 193-197.

Azam, A.R., Khan, N. and Igbal, K. J., 2016. Impact of Azomite Supplemented Diets on the Growth, Body Composition
and Endogenous Enzymes in Genetically Male Tilapia. Pakistan Journal of Zoology, 48(4): 1205-1208.

Batool, S. S., Khan, N., Atique, U., Azmat, H., Igbal, Kh. J., Mughal, D. H., Ahmad, M. Sh., Batool, S., Munawar,
S., Dogar, S., Nawaz, M. and Amjad, M., 2018. Impact of Azomite supplemented diets on the growth and body composition
of catfish (Pangasius hypophthalmus). Pakistan Journal of Zoology. Suppl. Ser., 13: 08-12.

Buchtova, H., Svobodova, Z., Kocoour, M. and Velisek, J., 2011. Chemical composition of fillets of mirror cross breed
common carp (cyprinus carpio L.). Acta Veterinaria Brno, 79: 551-557.

Chong, A. S. C., Hashim, R., Chow- Yang, L. and Ali, A. B., 2002. Partial characterization and activities of proteases
from the digestive tract of discus fish (Symphysodon aequifasciata). Aquaculture, 203: 321-333.

Ebrahimi, G., Ouraji, H., Firouzbakhsh, F. and Makhdomi, C., 2013. Effect of dietary lipid and protein levels with
different protein to energy ratios on growth performance, feed utilization and body composition of Rutilus frisii kutum
(Kamenskii, 1901) fingerlings. Aquaculture research, 44: 1447-1458.

FAO., 2013. The Nutrition and Feeding of Farmed Fish and Shrimp; a Training Manual.1: The Essential Nutrients
Mineral. http://www.fao.org/docrep/field/003/ab470e/AB470E06.htm

Fodge, D. and Fodge, D. F., 2014. The nutritional and immune impact of azomite in tilapia and shrimp. International
Aquafeed, 17: 44-46.

Fodge, Rattanagulvaron, D. S. and Huong, N. T. M., 2011. Making strides in aquaculture with natural trace minerals.
Aquaculture Asia Pacific, 7(3): 24-25.

Girardeau, J. P., 1987. Smectite aggregation by Escherichia coli. Acta Gastroenterol. Belg. 50, 181-192.

Gisbert, E., Gimenez, G., Fernandez, |., Kotzamanis, Y. and Estevez, A., 2009. Developmentof digestive enzymes in
common dentex, Dentex dentex during early ontogeny. Aquaculture, 287: 381-387.

Graca, L., Chen, T. C. and Le Moine, A., 2005. Dominant tolerance: activation thresholds for peripheral generation of
regulatory T cells. Trends in Immunology, 26: 130-135.

jweb.iauahvaz.org 59


http://www.fao.org/docrep/field/003/ab470e/AB470E06.htm
https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

O)San g gy [ 38 cuiSSl dls o 4> (CYPFINUS CAMPI0) Jgoxo you8 (5165 (slaves il cdlad g Ay 0 5955 cilien gglaw (sl dss @l I

Grajewski, O., Von Lehmann, B., Arntz, H. R., Arvela, P. and Oberdisse, E., 1977. Alterations of rat serum
lipoproteins and lecithin-cholesterol-acyltransferase activity in praseodymium-induced liver damage. Naunyn-
Schmiedeberg's archives of pharmacology, 301(1): 65-73.

Guler, A. and Ucar, A., 2020. Effects of zeolite on growth and hematology of rainbow trout (Oncorhynchus mykiss) kept
at low temperatures. Iranian Journal of Fisheries Sceinces, 19(5): 2354-2365.

Hassaan, M. S., Mohammady, E. Y., Soaudy, M. R., Palma, J., Shawer, E. E., El-Haroune, E., 2020. The effect of
dietary sericite on growth performance, digestive enzymes activity, gut microbiota and haematological parameters of Nile
tilapia, Oreochromis niloticus  (L.) fingerlings. Animal Feed Science and Technology, DOI:
https://doi.org/10.1016/j.anifeedsci.2020.114400

Hidalgo, M., Urea, E. and Sanz, A., 1999. Comparative study of digestive enzymes in fish with different nutritional
habits. Proteolytic and amylase activities. Aquaculture, 170: 267 283.

Hohenwallner, W., Stein, W., Hafkenscheid, J. C., Kruse- Jarres, J. D., Kaiser, C. and Hubbuch, A., 1989. Reference
ranges for alpha-amylase in serum and urine with 4,6- ethylidene-(G7)-1-4-nitrophenyl-(G1)- alpha, D- maltoheptaoside as
substrate. Journal of Clinical Chemistry and Clinical Biochemistry, 27: 97-101.

Hooge, D., 2008. Natural Minerals Can Benefit Broiler Diets, Feedstuffs. 80(3): 24-26.

Hu, C. H.,, Xu, Y., Xia, M. S., Xiong, L., Xu, Z. R., 2008. Effects of Cu2+-exchanged montmorillonite on intestinal
microflora, digestibility and digestive enzyme activities of Nile tilapia. Aquaculture Nutrition, 14: 281-288.

Huang, S. S. Y., Fu, C. H. L., Higgs, D. A, Balfry, S. K., Schulte, P. M. and Brauner, C. J., 2008. Effects of dietary
canola oil level on growth performance, fatty acid composition and ionoregulatory development of spring chinook salmon
parr, Oncorhynchus tshawytscha. Aquaculture, 274(1), 109-117.

Hummel, B. C. W., 1959. A modified spectrophotometric determination of chymotrypsin, trypsin, and thrombin.
Canadian Journal of Biochemistry and Physiology, 37: 1393-1399.

Jaleel, M. A., Musthafa, M. S,, Ali, A. J., Muhammad, M. J., Kumar, M. S. A, Natarajan, G. and Thiagarajan, V.,
2015. Studies on the growth performance and immune response of koi carp fingerlings (Cyprinus carpio koi) fed with azomite
supplemented diet. Journal of Biology and Nature, 4: 160-169.

Jawahar, S., Nafar, A., Vasanth, K., Musthafa, M. S., Arockiaraj, J., Balasundaram, C. and Harikrishnan, R.,
2016. Dietary supplementation of Zeolite on growth performance, immunological role, and disease resistance in Channa
striatus against Aphanomyces invadans. Fish and shellfish immunology, 51: 161-169.

Kanyilmaz, M., Tekelio glu, N., Sevgili, H., Uysal, R. and Aksoy, A., 2015. Effects of dietary zeolite (clinoptilolite)
levels on growth performance, feed utilization and waste excretions by gilthead sea bream juveniles (Sparus aurata). Animal
Feed Science and Technology, 200: 66-75.

Karimi, M., Mousavi, S. M., Zolgharnain, H. and Zakeri, M., 2020. Dietary montmorillonite as growth promoter and
immunomodulator in rainbow trout (Oncorhynchus mykiss). Chemosphere, 252: 126459.

Kaushik, S. J. and Seiliez, 1., 2010. Protein and amino acid nutrition and metabolism in fish: current knowledge and
future needs. Aquaculture Research, 41: 322-332.

Khodanazary, A., Boldaji, F. and Dastar, B., 2013. Effects of dietary zeolite and perlite supplementations on growth
and nutrient utilization performance, and some serum variables in common carp, (Cyprinus carpio). Turkish Journal of
Fisheries and Aquatic Sciences, 13(3): 495-501

Kloskowski, J., 2011. Impact of common carp Cyprinus carpio on aquatic communities: direct trophic effects versus
habitat deterioration. Fundamental and Applied Limnology, 178(3): 245-255.

Krogdahl, A., Lea, T. B. and Olli, J. J., 1994. Soybean proteinase inhibitors affect intestinal trypsin activities and amino
acid digestibilities in rainbow trout (Oncorhinchus mykiss) Comparative Biochemistry and physiology, 107(1):215-219.

Kruse-Jarres, J. D., Kaiser, C., Hafkenscheid, J. C., Hohenwallner W., Stein, W. and Bohner, J., 1989. Evaluation
of a new alpha- amylase assay using 4,6-ethyliden (G7)-1-4- nitrophenyl-(G1)-alpha, D- maltoheptaoside as substrate. Journal
of Clinical Chemistry and Clinical Biochemistry, 27: 103-113.

Kuz’mina, V., Shekovtsova, N. and Bolobonina, V., 2010. Activity dynamics of proteinases and glycosidases of fish
chyme with exposure in fresh and brackish water. Biology Bulletin, 37: 605-611.

jweb.iauahvaz.org \


https://www.researchgate.net/journal/0340-076X_Journal_of_clinical_chemistry_and_clinical_biochemistry_Zeitschrift_fuer_klinische_Chemie_und_klinische_Biochemie
https://www.sciencedirect.com/science/journal/00456535/252/supp/C
https://www.researchgate.net/journal/0340-076X_Journal_of_clinical_chemistry_and_clinical_biochemistry_Zeitschrift_fuer_klinische_Chemie_und_klinische_Biochemie
https://www.researchgate.net/journal/0340-076X_Journal_of_clinical_chemistry_and_clinical_biochemistry_Zeitschrift_fuer_klinische_Chemie_und_klinische_Biochemie
https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

FYYY I VFe e 50l /¥R o)l / oo Jlo Sgnl sy ool 3151 oSl Y (255105 ale gt

Lan, C. C. and Pan, B. S., 1993. In-vitro digestibility simulating the proteolysis of feed protein in the midgut gland of
grass shrimp (Penaeus monodon). Aquaculture, 109: 59-70.

Lemieux, H., Blier, P. U. and Dutil, J-D., 1999. Do digestive enzymes set physiological limiton growth rate and food
conversion efficiency in Atlantic cod (Gadus morhua). Fish Physiology and Biochemistry, 20: 293-303.

Li, J. and Kim, I. H., 2013. Effects of dietary supplementation of sericite on growth performance, nutrient digestibility,
blood profiles and fecal microflora shedding in growing pigs. Animal Feed Science and Technology, 184: 100-104.

Liu, A.J,, Leng, X. J., Li, X. Q., Wang, L. P., Luo, Y. X. and Zhu, R. J., 2009. Effects of Azomite on growth, intestinal
structure and non-specific immunity of tilapia (Oreochromis niloticus x O. aureus). Chinese Journal of Animal Nutrition, 21:
1006-1011.

Liu, M. Z,, Leng, X. J., Li, X. Q., Chang, X. and Chen, D. R., 2011. Effects of Azomite on growth performance,
intestinal digestive enzyme activities and serum nonspecific immune of grass carp (Ctenopharyngodon idellus). Journal of
Zhejiang University (Agriculture and Life Science), 37: 312- 18.

Man-zi, L., Xiang-jun, L., Xiao-qgin, L., Chang-wu, X. and Dao-ren, Ch., 2011. Effects of azomite on growth
performance, intestinal digestive enzyme activities and serum nonspecific immune of grass carp (Ctenopharyngodon idella).
Journal of Zhejiang University (Agriculture and Life Sciences), 37: 312-318.

Martin-Kleiner, 1., Flegar-Mestric, Z., Zadro, R., Breljak, D. and Stanovie, S., 2001. The effect of the zeolite
clinoptilolite on serum chemistry and hematopoiesis in mice. Food Chemistry and Toxicology, 39: 717-727.

Misra, C. K., Das, B. K., Mukherjee, S. C. and Pattnaik, P., 2006. Effect of long term administration of dietary B-
glucan on immunity, growth and survival of Labeo rohita fingerlings. Aquaculture, 255(1-4), 82-94.

Mohanta, K. N., Mohanty, S. N., Jena, J. K and Sahu, N. P. 2008. Optimal dietary lipid level of silver barb, Puntius
gonionotus fingerlings in relation to growth, nutrient retention and digestibility, muscle nucleic acid content and digestive
enzyme activity. Aquaculture nutrition, 14(4): 350-359.

Montagne, L., Piel, C. and Lalles, J. P., 2004. Effect of diet on mucin kinetics and composition: nutrition and health
implications. Nutrition Reviews, 62: 105-114.

Moss, D., 1992. Perspectives in alkaline phosphatase research. Clinical Chemistry, 2486-2492.

Mousavi, S.M., Majdi Nasab, E., Yavari, V., Rajabzadeh Ghatrami, E. and Razi Jalali, M., 2012. Effects of two
anaesthetic regimes, MS-222 and eugenol, on plasma biochemical profile in Barbus sharpeyi. Comparative Clinical
Pathology, 21: 859-863.

Moyle, J. and Mitchell, P., 1977. Electric charge stoicheiometry of calcium translocation in rat liver mitochondria. FEBS
Letter, 73: 131.

Mraz, J., 2011. Lipid quality of common carp (cyprinus carpio) in pond culture. Faculty of Natural Resources and
Agriculture Sciences, 26: 1101-1145.

Mumpton, F. A. and Fishman, P. H., 1977. The application of natural zeolites in animal science and aquaculture. Journal
of Animal Science. 45, 1188-1203.

Murthy, Sh., Shrikala, D., Patil, P. and Shankar, R., 2017. Effect of dietary administration of carrageenan on growth,
survival and feed utilization of Common Carp, Cyprinus Carpio. Journal of Aquaculture and Marine Biology, 5(1): 00106.

Musthafa, M. S., Ali, A. J., Jamal Mohamed, M., Abdul Jaleel, M. M., Arun Kumar, M. S., Umaa Rani, K., Vasanth,
K., Arockiaraj, J., Preetham, E., Balasundaram, Ch. and Harikrishnan, R., 2016. Protective efficacy of Azomite
enriched diet in Oreochromis mossambicus against Aeromonas hydrophila. Aquaculture, 451: 310-315.

Nathanson, J.A., Freedman, R. and Hoffer, B. J., 1976. Lanthanum inhibits brain adenylate cyclase and blocks
noradrenergic depression of Purkinje cell discharge independent of calcium. Nature, 261(5558): 330-332.

Papaioannou, D., Katsoulos, P.D., Panousis, N. and Karatzias, H., 2005. The role of natural and synthetic zeolites as
feed additives on the prevention and/ or the treatment of certain farm animal disease: a review. Microporous Mesoporous
Mater. 84, 161-170.

Parisini, P., Martelli, G., Sardi, L. and Escribano, F., 1999. Protein and energy retention in pigs fed diets containing
sepiolite. Animal Feed Science and Technology, 79: 155-162.

Perez-Jimenez, A., Guedse, M. J., Morales, A. E. and Oliva-Teles, A., 2007. Metabolic responses to short starvation
and refeeding in Dicentrarchus labrax. Effect of dietary composition. Aquaculture, 265: 325-335.

jweb.iauahvaz.org \A


http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZJNY201103013.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZJNY201103013.htm
http://clinchem.aaccjnls.org/
https://link.springer.com/article/10.1007%2Fs00580-011-1189-4#auth-1
https://link.springer.com/article/10.1007%2Fs00580-011-1189-4#auth-2
https://link.springer.com/article/10.1007%2Fs00580-011-1189-4#auth-3
https://link.springer.com/article/10.1007%2Fs00580-011-1189-4#auth-4
https://link.springer.com/article/10.1007%2Fs00580-011-1189-4#auth-5
https://link.springer.com/journal/580
https://link.springer.com/journal/580
https://jweb.ahvaz.iau.ir/article-1-969-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

O)San g gy [ 38 cuiSSl dls o 4> (CYPFINUS CAMPI0) Jgoxo you8 (5165 (slaves il cdlad g Ay 0 5955 cilien gglaw (sl dss @l I

Ramos, A. J. and Hernandez, E., 1997. Prevention of aflatoxicosis in farm animals by means of hydrated sodium calcium
aluminosilicate addition to feedstuffs: a review. Animal Feed Science and Technology, 65: 197-206.

Rungruangsak-Torrissen, K. and Male, R., 2000. Trypsin isozymes: development, digestion and structure. Seafood
Enzymes, Utilization and Influence on Postharvest Seafood Quality, 215-269.

Saiyed Musthafa, M., Jawahar Ali, A. R., Mohamed, M. J., Abdul Jaleel, M. M., Arun Kumar, M. S., Rani, K.U.,
Vasanth, K., Arockiaraj, J., Preetham, E., Balasundaram, C. and Harikrishnan, R., 2016. Protective efficacy of Azomite
enriched diet in Oreochromis mossambicus against Aeromonas hydrophila. Aquaculture, 451: 310-315.

Tacchi, L., Secombes, C., Bickerdike, R., Adler, M., Venegas, C., Takle, H. and Martin, S., 2012. Transcriptomic and
physiological responses to fishmeal substitution with plant proteins in formulated feed in farmed Atlantic salmon (Salmo
salar). BMC Genomics, 13: 363.

Tan, C. G, Li, X. Q,, Leng, X. J., Su, X. G,, Chen, L., Liu, B., Ma, F., Cai, X. Q., Guo, T., 2014. Effects of
supplemental Azomite in diets on growth, immune function and Disease resistance of white shrimp (Litopenaus vannamei),
Aquaculture Nutrition, 20: 324-331.

Tang, Y., Xia, C. and Wang, L., 1998. A comparative study of the effect of different REE compounds on growth
performance of carp. Chinese Journal of Fisheries, 11: 47-49.

Tang, Y., Zhang, B., Wang, L. and Li, J., 1997. Effect of dietary rare earth elements-amino acid compounds on growth
performance of carp and rainbow trout. Chinese Journal of Fisheries, 10, 88-90.

Tietz, N. W. and Shuey, D. F., 1993. Lipase in serum-the elusive enzyme: an overview. Clinical Chemistry, 39(5): 746-
56.

Ward, R. J., Zhang, Y. and Crichton, R. R., 2001. Aluminium toxicity and iron homeostasis, Journal of Inorganic
Biochemistry, 87(1-2): 9-14.

Wen, Z. P., Zhou, X. Q., Feng, L., Jiang, J. and Liu, Y., 2009. Effect of dietary pantothenic acid supplement on growth,
body composition and intestinal enzyme activities of juvenile Jian carp (Cyprinus carpio var. Jian). Aquaculture Nutrition,
15 (5): 470-476.

Worthington, C. C., 1991. Worthington enzyme manual related Biocheemical. 3" Edition. Freehold, New jersey, pp.
212-215.

Yang, H., Zhang, W., Cheng, J., Zhang, H. and Zhu, Y., 2005. Effect of Supplementation Rare-earth Complex
Compound with Fumaric in Ration on Live weight Gain of Yelllow Hybrid Broiler. Chinese, Qinghai Journal of Animal and
Veterinary Sciences, 35 (3): 7-8.

Yildirim, ., Turker, A. and Senel, B., 2009. Effects of natural zeolite (Clinoptilolite) levels in fish diet on water quality,
growth performance and nutrient utilization of Tilapia (Tilapia zillii) fry. Fresenius Environmental Bulletin, 18(9): 1567-
1571.

jweb.iauahvaz.org vy


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tietz%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=8485865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shuey%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=8485865
http://clinchem.aaccjnls.org/
https://jweb.ahvaz.iau.ir/article-1-969-fa.html
http://www.tcpdf.org

