[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

m S35 (bl o sl iR g sy 4wl

Journal homepage: http://jair.gonbad.ac.ir

53919 9 Sl (pgle 5139
99l aiS olRiits

S S 3T (B 9 Cadled g (9 Sdio Wl 5 ( Fwilojb iy 3 oS 3 i S I gl (il g T il

(Oncorhynchus mkiss) ¢S s y S¥TJ ¥ 2o

vso;l L, {ﬁ:’v)’me.g:.'g s> L aros L,

Ol aolsl o oDl ol5T o8ty « ool 3T amrly (D 05,5 caud )| guwlids )1 ais-gol zils !

Ol e peol3T e codlal ol3T ol8ls ¢ jaal;T asly Sl 05,5 ¢ boliwl ¥
Ol aeialsT e codlol ol5T ol8iils « jpisol;l amlg «Mlis 05,8 ¢ Loils ¥

oS

Sy p () lr S pmlS I g yAcms il iz Zolaw 15l ()l selieds iRgR ol
axid A Soway (Oncorhynchus mykiss) ¢leS (s y ¥TU58 plo 5o G (ke wuS 35 g (Swilojl b
00y VB g ) o/ (aald) yho rolaw Jold Solai SolS z,b i soliwl b a3l .cd )5 el
093° 5 VP £/ (559 Silae b oS 03y (YT 35 (ohlo oue 18 dlsi .2 ) plnil 050 50 (yailauw g
WA by s i Galosl 6y90 Ll 1O Wl 4dE G 039 1T Glime 4 9 Gilwe s ol
w2 (339 i oy g olyly 50 (6510 Sme gl b bl g ial Sb ) e caS 5 g (Swilosl
e i 36 g 1 (2 ) oy Jodno glas it b sl 9 0309 iy & 59 <039 il 8l oy
WLl Hlow g ilwgi] Ao zohuw g9l (olojl Glasload (o diljg) o 03,95 (GlaE wo)d g
Cawddy 1ol Hlogs 33 33 hm0 sabas 435 TS g by 8, Kas (p yigg 4z 51 (P<+/+8) wid suslite
A(P>e/0B) 412,55 unlin ilito 6l jlosd o ledle (Fwilojl 53 )0 §yl0xe Wlds L(P<+/+0) sl
sunline (yaibugiil ciliio Zolaw b oudias il ldle s (oload S 5 50 (5 lobize gl puizren
LDH g ALP (AST (g (sl 35T 30 cymilbewsil (g9l (slojlowi 9 Wl jlowd (o (5 lobine glti .o
AP<e/+B) 9t oodline Wl g pilbawgis] 1) jlowd s ALT aslis 30 (6510 sro i 381 (Jg oo o line
5,5 hos Sl » 68 anlliae 5590 (ruilimgisT Ciliso gl 45 Sl oyl pol> anllla gl & gozno 4
355 oS (5255 GYTU 38 (Blo (bt S 5 9 41385 s

sl slaojly

Ol e85y ST (50 sows 3T ey S i ((Silojl sy 3y sl

Wl £o
Jeol 29

:llio azsu ,U

A4/ A+ 0 sl o
I NA Gl

DOI: 10.22034/jair.9.3.71

a0 J’-:-M‘-ﬂ Oy g
axly WOMd 09,8 Gloliul Glucez e
RS- ] ookl ol5T sl&zils « ol

chitsaz2@gmail.com : !

doudo | )

Jdoas s .55, oY1 ;% (Torabigoudarzi, 1999) sl e
S g ianST 0900S s yidin Canglie g YU (6, 55le &y
2 S e Grae rizmes 5 plaleslil plo b alic o O
G Elye Mg Cn i g aily jpa Lis et slao] )
obale (hyon &)l ddsi deys ao Ly g s 2l olale
Nafisibahabadi, ) <ol sols olaisl sg3a 1, olul Slo s
bl Uhygn Caxio 3590 53 sobj OIS Lid )3 o544l (2010
S92y gl (loyd g (6K slasdis Slge Cdls slaa

ol

(Hibiscus sabdariffa L) ele pb b 50,8 sl> L Loy sl

-l (BS Glez el 50 Gosnsil caie p3l Gl b
iy YL anze Jdoar eanl lale o 95,0 il 5 cul
@l deo sy gk poe daly s (Sogll dausildl 5| als
Ol Llyonl o bl ab, Jo olizes doli il
oaS gl Jalse p Jokin oamb wax (S99l Slge (0l
laggey90 5 Sl slrar ol 5 (GloensT (S slapins
Shoslitul 3l ansgs o aSggbar sl w8 I8 o) 090
OLlLS g 5 o)las 4 l) 09 Gl plerd Glag)ls 5 LS S
ol 5l eslazal JJs asiByun et al,, 2010) coul ool Calise
e - Q0 TUCH Wk Y PRV PRCH S [RA W g

o938 aS oKils | \f.. ©

P VI-VA D Fe v g0, 5 aliis oo slaingty 4 2


http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

OlSed g jlwcas

02315 (bl Bl sy &y A

Sy ol g Ve Joll Pl boloee b 00 4y} S 4y g Wi
Lliea 5 o0l oS 55 idgy owow) O 4 AD s 4 a5 Jloy VD
A 0 daore sles jo cwoblise e Ly 4880 V0 Soeay
“ojlas o,lss Alols gusy 5 Lo ) olad (yaily S L Ladsgas
ol Gl PBlasas g o lac | Dl Bis jelateds .ol S
oiws 5l gl uST 1 g pilbwei! ol S5 Ay
S W e ol , 5 il az 0 Fe sloos jo jlgo ounsS s
@laiad By, b yo Laggosl plodl ooy b Jol> sloejlac 5 o
Farhoosh and Moosavi, ) sos &,laeS Jbsu 0 K, o,
1,158 p,Fels Sy la o stules] slbo n ags jslaieay (2006
2 U5 sl oelewgtl syl olas g 008 e Blo e S
4 05 (Sl 136 (555 S5, ooy ko> VIO 5) ¢ 40 shas
35,9 5 Al ojlas padle) gy slr g Ll cladlre jslaie
s Y5 5l sl gy aread eslel glalis ol azme 4y )]
celo ¥ owas blae LU ,o.(Ramsden et al.2009) o oailisg
ooliiwl yloj b oo oolel slacds aus 5 S ax,0 Ve sloo yo
> oolitul Gl B g ()8 ez cgiinting (SobU sloansS 5o
Joere jebay 0l )l ol File axy0 ¥ ogles o sy
Kamali et al. ) wos a8 § 1,8 _a0ldé 5,50 10 g ¥ j0 oloake
Dlgl 50 a5 (5 5bdy 00gs s 0,90 Job 1o oldé sy (2018
Looygs ObL B Lawlsl 515 ol apdas w039 10 Gliee 4 090
O% 038 MY Ol (nl 009 Cemy 5 o 0j RIP 4 Az
Gei o bl 2ok oialeil el ol jslanens 58 Ly Jelis
91 535 S b 95 5 S

ojlail Cgzrid S g0 LSs dihn g0 50 lale b
GrSoill Cuz g 08 S cdo b Jlzes sili Sl bis 65
AL ollyy 5 o oolizil e Lo S s b 25 as 5l Jsb
(SGR) o5 wdjz 5 s (19 siile ad) (sla,gS onel Cesoay
ks cere Jold ol wdss byl 5 (CF) cunsy 556
oddes 5> i ke 5 (PER) (s oll8 cas «(FCR)
(Hatlen et al. 2005) 50,5 4wl 59, 40 o yd oy 4iljg,
5 e GialesT 090 sl o plale (Fwilojl &5 eimon

25l Wisei 58 aleil 0y50 bl 58 1o (s3he oS 5 homi
S Segy 9 slaml g slaal a3l Gy 5 QL) Bolad jebay e
oz ol )8 il axj0 Ve slos jo abY gdne oS 5 S 6l
o lailisl ig, b oolale adY 5 o> oS5 co,i LT o
oz (S ol jleslitul b S (2 n oS 55 ol pll
oslanl b cush, 31 il (63 > b g aleS g g 5l oslzal L
FuS 1 lade g celu YE Gy ol 8 6l a0V -0 sles yo (6l
¥ Sae g ol )8 ile az 0 B0- slos jo S Sl o )sS 5l eolaal b
(AOAC, 1990) ws (¢ Sojlail ceelos

Shapiro-wilk :yse31 51 daools o9 Jloy Lawis glaieds
alsl SPSS-20 1381 6, lawgs ools Jlog gassos .o solaiul
Microsoft excel ,l58ls 5 5l 55 )kl Slawle glp 8,5

Abu-) .8 4 (Kamali dejoa, 2016) 5 ,wlS oy jslaiess
3,90 los 1S jebas (Tarboush et al., 1997; Morton, 1987
Ol LS 5lS (3 slr oS i G etes 05 (50 )8 esli
-0 oolaiul g Ly (ol sla oidsl A jshateas a5 ol
Sl 5 sl i sle S ewls . (Kumar and Singh, 2012) aig
Wil Oy lubes (Ot WSPE uiy (osS alez ) alie
50 b Jed 8,800 09,5 oy Sete ASES L(AzZimi et al., 2016)
az o 5l il OlaS 5 cnl jo g lile g0 a5 wiil o pldeolse
lon GardljsSlS 5 (gradlenS e (g dlenS g 000 55Ul
ST S5 85 0l o laugdgisds sliel 51 (S, bagylomsi]
Chu and Juneja, ) sgi o odual (pawilowgs] dosl (g8 ue)
bl YL polie o iisly b ,els (1997
L)I.\..,.MSIL_,’_':JT SeaS 5l cer osdll xS ksl ,o S92 g0
Sl 29,5 s Opibwgisl (Morton, 1987) sii.s
Coals &S s S SIS 0 L8 b bl
b8l clablxe 5 (Amin and Hamza, 2005) _la.s| ool
W JgpdS pals ailosls lias @bl 4o 1, (Olaleye, 2007)
sl wlsd 5l obledl als o (resl oliws i )ls8 oSoiws a4y S5
Glp a5 sunae ulf.,l.\ 4 a>gl W aws o oS 1) b 550
Babo ol ol 0038,5 Lo alisee Ve o pslwgs] GlLS
SFSlr SpelS 5l el gt Gilewgil SISl gy Ban
Y15 obe jo ai¥ idie LS5 s Swlesl wd, o Shoe s

L by 99lge | ¥
Soedy 0,5 4 ol hygp acsie ;0 WWAA Lo jo aslllae oyl
oyilasS lie b 5,85l 51w plelecd F plxl atin cuia
lie Jles Fi0 0 S VFE/0 Langie (59 b ol5,15 j0 eolaul 550
Obowgisl ojlac LND g /N 1D Syl 936) aals Jelis
VY 0 0Y 0 09 0008 ags S sle ol S ls 1 ol
20 axkd N0 (ST g ) Ve Sl ez b oY SO
WA (A pends B0las jgloay SSU

sz 05 ol bt 55 layal )l alS 0y50 Jsb o
alig, Oyg0ds 23lde 5l am Of cuaS Las jglaieds auud S 18
Sl sl s 5 0055 plnil Y538 (3505 (g Jos plaie
03gaze ;0 Ol led 00,5 il o3 Ol (/) s dg0>) (g5
5 ey pS e A1 slme (y3enST S by az,0) V)
0ylacS slag 5l hygp 0,90 Job jo e VIO — A o PH atels
(2yz 2oy WY 5 g oo )0 YA-FY (gol>) ailsl 3 o5 )%
20,5 oolawl

S gloS ls 1 ulwgnl zlsel 5 b psly olS ags
3l e oolawl u‘-‘L‘-~'5-‘-"‘ gzl avn Glgieay a5 5 Sl oS
2o el by S ladisad oS 4 05 wd e ik


http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

vy |

ey O Slos 9 Wy gl S pnlS UAL.M:QMT gty

Glrosls oy 39 il ols las 0e 5l bayles ple 4y Cd
LSS5y YIU3E lale ;o o (js Gl (eSilee 4 by
el o;\..f;oo)g—‘ Y s LJ.UL».MJB.A.IT o lac alido Falaw b ouliaydss
Lo (s 50 o cime IS dgmgpae 5l Sl ool Cavods mlis
9 i e Sa Y g7 e I0 baless S92y (nl b (p>4140) o
Obas 093 Sl slajles o 50 1) o g GRIP Oliee S
ools
GYIUB plale ) ohg adjcurd 5xSile 4 bssyo (sloaily
03)51 YoUss ‘J.AJL:.AJ}»J" 63L> dboﬁ? b ooy das Ol&f@i})
oy 3a5 (a8 (55, VI lale az S1p> 11+ 0) o5 Lo los
AL (nl ke (neS g e S ) T 010 s b
booadads oSS, GYIUE glale o olde Jascy e
S9ge oyl (gl sme B! sael Cawsay Sledll
Lol Jlews 5o 213 033b oy yigs Sl b (P> 1+ 0) aid sonlie

ol Cowods

® lei s

4y Sy uilly 5IUT 51 mosls Judo e s gz S ool
RVES Q}A}T 3 b Sile o B! Cy> 5 (One-way ANOVA)
Al ool STy (glasals

Jd el VY alaie s 1 Sgilin 6lAM}ST Codled yroniw
olle (eddles Syabw I s g adad Glople 4385 25 095 ]
3L (g5lg e slodly) 4y ol Cawsas (55 (sladigel b (5,5 5>
Yoo 590 b jeuiy il 5l oolawl b e g Jiine slasilos ools
@ Sl )0 g 4l g See 0 g ad lax e dis 40 90
(ALT) 5lauil gorcal VT ol o cod Jiie oKl
a4 (LDH) ;359,000 lSY 3 (AST) 5l,ausl sgiwl &b ,Lw]
5 ooslital b (ALP) blind o JIIT 5 oS onin S, b,
o) 6l oS 5 (W1 Eppendorf [EPOS) |5 YUTg! oK
(Shahsavani et al., 2008) o (s zuSe il ()l (y903]

cII R
3 oan @l 035 2 RSl Geiless] Sl el @l i aled 03
pae 3l S badl el oadal)l Yoyled K& 50 4ds aas A
1ol Jlas Lol (0>/0) 595 bojlons (s )0 Sl sme B 542
Loy gliwe e 1)l 5 (2l 039 0SSl G2t S

Oilwgiil o jlas gglo (sWo e b oundh adii (oS 0y YT plalo 50 (26 0jg oSl - JS

[P ETART PR ]

a B
a -
a

L. I l
. I
.
.
LB
.

= wa ¥ Wi VA

cribemgiil o jlas (59l (gboe yozr b o 43 (1o (555 ) YT 35 ledle 1o (o (39 a3l — YU


http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

5o g jlwcas

GO (ol plo b g 4 pis | vf

dugs d gl e

Lirs 2

ra .
a
2 a
v |
T J
'y
Carernl e X ] 1150

il o jlas (Golo (Gboe yazr b ol 4y di (e 5SSy GV 38 ludle o529 0y &5 =T Ui

e
)

. a
3 a

.A J _ I _
| I l
»
x
T

el e Y] Y

bl ojlac Golo (slo yar b ot At (eSS y YTU 35 pleple (2108 s oo pd (Silen dmnslio —F JS

IS w.;l...wyj @S ol gol> oo, b oadiay i S (.55,
o sire BB dgmgpae Sl latdly .ol sad 03,5 ¥ Jgax
Sgr eyp o Sjlen 0 G S g gz eFsn O
WY o S 9 GeSan Ol i 4281 (000 0)
FS 1B Glgize [0 el Cawods o)las LY g /0 e o b S
Ol (it 5 Sl D925 L las (e 58 (6o sme D9l oy

el G 1) jles 50 lade o e g vald e jo S

c.}‘":"j)" &53‘])[5&“‘4‘0&...: 50)95 6‘.\9 u»..i;l..odg.]ayfa C.)L:.J

b oondads GlSonS, YIUE ool o (Sailejl oy 4
oads 03,5 V' Jgaz 0 uilwgtl cilie zolaw gol> slao >
3 S 5o Slejl 0oys 5 esn 2L Cund 5 0ados 5>
P>e-0) wis ednlin gjls goe S addlas 5,90 sl e
@l wdieaalie (595 0)95 Jsbb )0 bojlerd S 455 mee
YIUE obale oo olerdyn LSy :Slke 4 bgjye

gl o jlae (5ol (sloo ymar b oy g ddi ()LoS (5SS y (SYTJ 38 ledle (sl 4085 (o asLis dumlin —) Jour

. . . by Locs
N/ /A L-/0 -
138 LT 5 ad) Gl asls
VA2 /S BERRVAY =2 f/4 & /o VY VA IR =N (o) 48 do,0) odid 03,95 (slaé
VAL SV CORSVANE AVAN S dovky e IAL=3Vats S 2l s
a4y a4y, a4y

Sl gy

(P<e1+0) W,ls (5,ls gire IS dizd alive e By, sl oy o 0 aS golasl -

Pl rilomgi] o lac Cilisie zolaw b oo 4335 (LS Sy GYTJ 3B (o S0k GlaS 5 A lio Y Jgur

e e

Al A 110 aals
AL Y FAN £/ Vv tef FAIT £ -1 (1) &% oo
e N YUY £ NS -/ MO E -/ 1) o% ez
s £ Uy ey Vel AR (1) yuuS >
YA &) YA % ) WA YVIA £ Y (/) Sz ool



http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

vo |

e ity 0yShae 5 5l Syl cruiloms gl 5T

il s i oanlin LDH 5 ALP o AST Sglia cslaea il
oanlive wals § cyulewgisl 1) Jlows o ALT Laslis jo ()lo sne
P<-1 D)

Slom iyl cdbd (le @ bgyye @l (oaS Glags il collsd

Sob ooy b oadandss (LSS, GYIJE ole o S
s.:al.o.l el 0 od)ﬁi A JB» B u,ul.a.w}u] aliSee Cs.la.w
50 Uul.w}u'l Sol> ‘5.';;.11.4»)‘1 slo,led g 2ol Sled o &,lobse

i A 5l (ilwgisT ilisio zglaw b odiay i oS (55 GYTJ 38 pldlo 58 oS Sl 3T dumglio - Jgum

[CYP
RV A /e 1d sl .
SoS slap 3l
PEY VYOO & PEa/ vEAFE/SS AYY/AYES YD BYE/FEENN /)P AST
By/.yEyyiss ANYSEEN /P PEFYEYANY PF/YAYY ALT
BN+ 12925\ O/AY 2q/vE0AN/PF AN/ AR - /YT BYA/FALOAY/AY ALP
Prag/ayvErYn) /o APV TS SA Do\ IVYFEFEVYIA Beag/AETYOE/D LDH

P> 1+8) wilhgo ol o Joisine BUST 352 gpe Sy cheo, jo 15 oS i S8 By fano Syl £ Sils -

as ..\J‘SA J.o& CJU}.} ‘53“..\.9 6me.>)) Be Lgd..a.m‘ ools AS) u|9...c
«(Kijparkorn et al., 2009)

(Brgn 85 ol (B9 g5 £g &Sl S34 3Y
9 e lld (alS JoSa g Dae (b9 090 Jsb
S ed Slrogas (sladss sla)l) werse (5 IS Sl
‘Lefi E_M‘LOS 9 u...J 9 0> 4...&4 B 4..3) )lSCU =\..J5| él}a é}.’ 99> 94
wlas ghiul (bg) 5 (AL o)las g5 (i 0pz oraYse
9,5 Lol 0gmu w0 0 ol eolitwl 3y50 e g Lol ax o
Sglite Sl sl (See a5 aites Lelse 5l oy 4 o)lac
sl 5o (Sailesl g 0l (g9, LS leo)las

-5 alo a8Y oliord LS 5 45 ols lis anlllae ol b
Ao S5 oz WeBSen Ol S Ol oS, GY
b ylos oy g <3, JI3 G5l oS olae ilize sloas,e
5 Oeon Slye (i 4z 81 ol ssalie g lo g O
FFslr ejlas wops Bl e alY gz le (S
ojlac doys I Hlewd 0 w6 S e ook el Casoas
i odslie byl o 6_:5&.: o)fl W] Cewddy Syl
S, bad, Syme lblS o5 oL (Citarasu, 2010) gul )l
onl o8 wigd anel laveul 153 el wiilsi o RNA onsis)
(_Jolc @L.; L @Lu L',il e g0 e gy W u‘,.;Il.sl 4 o>
b ooadadss V1% el ,o (Adeli et al., 2019) . Sea 4
L (Zhang et al., 2016) |,Ken ¢ SSl5 Gubos cgod 4 o,lac
Geios (JUS mloar S o SlaS 5 sy e sy sl Al
cale o,las adllas L (pakravan et al., 2011) .|, Ko ¢ ols,SU
5 > 5 (Cyprinus carpio) Jsese,5.S o3& o> 0 (59w
Lsa’l” Ay (S, 6.3‘5}.) olS RS s b Wi etal., 2007) QUS.Q&
5 Sl mbs ol bolar )0 iz o)l Cdllae (ol 008
oS o lae il asllas L (Gholipourkhani et al., 2017) | Ko

Fallah-) ()1 5,522 5 (Jsore 505 sole (2300 5 soiday
Althaea officinalis oLS o lac 59, subs L (pour et al., 2015

SrSaza g e | F
ke ) slds oM 5 ol gaed ol (&S Dl
Olyear b lon £508 i il )0 5 3liss Sronisi] OISis
5 eslil ojgyal wilion gihe is il odes JSie 0 et
Sl oilr lsea o) QLS 2l ek sl GloS e
237 PLS slaggogidl ol ad S )18 4z gis 50 aliend slaglo
s 0yl Giign 5 ke SROMISCasE 5 0k, S e Slge
a1y ale bl 5 0y ol ol STyss Sog3dl S il s
(Lietal., 2019) sz sgp Hlojer job

o Olsea Jhply SpnlS ojlac (o538l Lol gy 5o
Sras o5 az ST mhe 0 Slhs 4 cele (Sog38
Sl (g cdls olpemar 1, gdie dlge Dax Sse 5 ST
sl orbosiT il pslas b satandss ghale o (s )l3sine
200,55 oaalie wald 09 5 (lale 9 15

T POV P ISV SIS IRV ] IRV JPRUET JEONPY- JUR | PR S0
2 8 DAL alie ogax b ol adllae o B56ly S pals
(Carassius auratus) je,3 sle 45 sbar Casladiss plo 3,90
slaas caia dolejl 0,90 SO 5l G (856l ojlac b ool 4das
Perez-) slo olis Shyes 003l g oy lime 10 (g2 B ial8l
Oreochromis ) Jslods oale 4s3s5 yizen (Scalante etal., 2012
2L il el g5 B jsbas 43 sl> o las L (nioloticus
El ) ol slazan o0jlgs 4085 0y50 S 5 oy (plo 0y Cie ps g
P ohgsle o5 F 098l i o (Mesallamy et al., 2016
Clarias ) ol 4,5 ;0 o, 5,Slee oy Xgs dyyoio 0z 0,5 Vo
45 ownslSe 4z 51 (Ogueji et al., 2017) a0 5 (gariepinus
o (pbgy ity g0 ogae |y (plo 0y O Bab 5l eilews]
osbae ol aligs ol (gol D10 )50 yo ezl (6555 SO Ll
Spnd gl aboz 5l el T apd uaim s sl
(Aphirakchatsakun et al., 2008) <G ,lunl § Sl « b
()55 Slam T Soym5 b JT sloal o5 sl oaloglis Sliios
Castillo et al. 2014; Ebrahimiet ) sisu o ooupo |, oole o,
@ hsle a5 cal soloplis S 93 (g, wldlas (@l. 2017


http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

05 g jlwcas

02315 (b Pl o g} 4 pisi | vs

rita.jomeh@gmail.com e L,
chitsaz2@gmail.com Sleodaz s
akrami.agua@gmail.com (ST Ls,

REFERENCES

Abu-Tarboush H.M., Ahmed S.A.B., AlKahtani H.A.
1997. Some nutritional properties of karkade (Hibiscus
sabdariffa) seed products. Cereal Chem, 74: 352-355.

Adeli A., Shamlufar M., Akrami R. 2019. The effect of
Aloysia citrodora on growth performance, body
composition and some liver enzymes on rainbow trout
Oncorhynchus  mykiss. Animal physiology and
development journal, 12(3): 27-36. (In Persian).

Amin A., Hamza A.A. 2005. Hepatoprotective effects of
Hibiscus, Rosmarinus and Salvia on azathioprine-
induced toxicity in rats. Life Science, 77: 266-278.

AOAC (Association of Official Analytical Chemists).
1990. Official method of analysis. AOAC, Washington
DC, USA. 1263p.

Aphirakchatsakun W., Angkanaporn K., Kijparkorn S.
2008. The effect of Roselle (Hibicus sabdariffa L.)
Calyx as antioxidant and acidifier on growth
performance in post weaning pigs Asian Australas.
Journal of Animal Scinces, 21: 574-581.

Azimi M., Hajimirrahimi S.D., Asadi A. 2017. Entre-
preneurship package for sour tea production. jihad-
keshavarzi pub, Iran. 65p.

Byun D.S., Kwon M.N., Hong J.H., Jeong D.Y. 1994,
Effects of flavonoids and a-tocopherol on the
oxidation of n-3 polyunsaturated fatty acids.
Antioxidizing effect of catechin and a-tocopherol in
rat with chemically induced lipid peroxidation.
Bulletin of Korean Fish Society, 27: 166-172.

Castillo S., Rosales M., Pohlenz C., Gatlin D.M. 2014.
Effects of organic acids on growth performance and
digestive enzyme activities of juvenile red
drum Sciaenops ocellatus. Aquaculture, 433: 6-12.

Chen C., Chou F., Ho Y., Lin W., Wang C., Kao E. 2004.
Inhibitory effects of Hibiscus sabdariffa L extract on
low-density lipoprotein oxidation and antihyperlipidemia
in fructose-fed and cholesterol-fed rats. Journal of the
Science of Food and Agriculture, 84: 1989-96.

Chu D C., Juneja L.R., Yamamoto T., Juneja L.R., Chu
D.C., Kim M. 1997. General chemical composition of
green tea and its infusion. Chemistry and Application
of Green Tea, 7: 13-22.

Citarasu T. 2010. Herbal biomedicines: a new opportunity
for aquaculture industry. Aquaculture International,
18: 403-414.

Ebrahimi V., Salati A.P., Azarm H.M., Hasanpour S.
2017. Effects of dietary green tea (Camellia
sinensis L) on acute stress responses in sturgeon
hybrid (Huso husox Acipenser ruthenus). Aquatic
Research, 48: 618-623.

El Mesallamy A.M., Ahmad M.H., Souleman A.M., El
Morsy A.T., Abd EI-Naby A.S. 2016. Effects of
Roselle calyx (Hibiscus sabdariffa L.) supplemented
diets on growth and disease (Aeromonas hydrophila)

el ol Y| ol oads (3,155 Jgane 505 (2l 0> o
95 PLS oS 5 dadised bjg 5 (r shaeze Jelge 5l (SBU bS5
Jcul b Js( Citarasu, 2010) ol oo 5w Liolesl 0,90 Jsb
Siee 55 2l 1y o lberdisn oS 5 0 5,80 ele oy i
el 3L, glas

b eadasdas VI 3E plale jo a8 ols oylis Lol> o s
095 lole o loline Dol (25 sly ojlae At zolaw
PSALT a3ls o ax 51 cuilas sgzg iolej] slo,les 5 valis
sols 09,5 Lol b awslie ;o (g lobine (iul38l cpsilowgs] ) les
oS polis pbwgsT b sasasdns Lol Egozo ;O Sl Cowoay
5 gan )..\.:L:‘BJ.L Silis a5 wols avass sgar 1) oS slaes 5l
w55l Jh g sl aS S Shes » SAFly SpeulS o)las
031 IS0l ol 5 i Jolse il po 05 slodsho 51 Spid
W 5 5 538 TS lem 1 o5 0525 B sle o 45 S i
asl L cals o (Chen et al, 2004) «ls W, 5L D]
(heanacho et al., 2017) ;|,Ken g 35Lgol anfllas ¢ ol Guios
5V zob boadandss plale )5 0 ALT lie o gne al38l
g w0ged (5155 1 wals b w3y (L5l ol S nlS o5 7Y
9 7Y )LA.:.} 5 ALP Q‘}.:.A ‘fbl> anfllas sloasl J)l})g e
9 7S i @ Sl e sk (S ulS) SFly ol jog T F
Amani et ) o Kan 5 Sl dnlllae jo .065,5 5)155 sals 5l o
b ooad Jlas slpdls olals ,o ALT 5 AST (5e «@l. 2016
S5 (LD 5 ) 10) (spsle S puls ojlas alize gyl
o9yl wals 51 (ALT) oS 9 (AST) jiis polie jlo sme jsbas
colles (Yusefi et al., 2020) o, Ken 5 chwg Guizs ,o 0D
s 55 5 lobine jsboay Y158 obale AST § ALT Sgilin oo 3l
2y gy Sligel Gl 5l am 5 8 Blr jon aoye 10
S aseinn &S g0 Cadlors oS 8L 5l Sl a5 eyl
5o S e SaS 28l ol g 28y 2STy ()50ST (slaaisS St
G 4 axgil oo )3 IS (o0 (6 Kbny gilanaST Lkl
GliSee Fahaw b oodd 4dss sloeg,S 0 g0 ‘_gl.fom.i}.;—\ ol
oS ol 00938 05 bl Llioe sl SielS il
95 090 50 YIUE leale uS glacew! ayzie Jlboan;

el o las oS 085 Az g oo anlllae s 4y ar il
o Slee 5 g BB 86 sl Snls 5l Jlascl
55y YT U3 oale ooy (635 SLS 5 d9a0 5 4385 TS s,
G5 5 b oyt B 0% 90 i) al 5 s lillias
oolatl Y153 ale wdms o 1) ojlac opl 5l solitwl Cily> daen

.bg.u'


http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

vy

e ity 0yShae 5 5l Syl cruiloms gl 5T

resistance in Nile tilapia (Oreochromis niloticus L.).
Egyptian pharmaceutical journal, 15: 78-85.

Fallahpour F., Banaee M., Javadzade N. 2015. The effects
of hydro-alcohol extract of follower of marshmallow
(Althaea officinalis L.) on some biochemical and
hematological parameters in common carp(Cyprinus
carpio L.). Journal of herbal drug, 2(6): 73-83.

Farhoosh R., Moosavi M. 2006. Determination of
carbonylvalue in rancid oils: a critical reconsideration.
Journal of Food Lipids, 13: 298-305.

Gholipour Kanani H., Jamali F., Jafaryan H.,
Gholamalipor Alamdari E. 2017. Dietary effect of
Lippia citrodora essential oil on some hematological,
biochemical, growth performance and body
composition of Cyprinus carpio L., 1758. Iranian
Journal of Aquatic Animal Health, 3: 1-15.

Hatlen B., Grisdale-Helland B., Helland S.J. 2005.
Growth, feed utilization and body composition in two
size groups of Atlantic halibut (Hippoglossus
hippoglossus) fed diets differing in protein and
carbohydrate content. Aquaculture, 249: 401 408.

Iheanacho S., Ogueji E., Yaji A., Dada O., Mbah Ch.,
Ifejimalu Ibrahim B. 2017. Effects of herbal plants
(Zingiber officinale and Hibiscus sabdariffa) as
dietary additives on serum biochemistry and some
metabolites in Clarias gariepinus. Journal of Coastal
Life Medicine, 5(12): 516-520.

Ji S.C., Jronh G.S., Gwang-Soon I.M., Lee S.W., Yoo
J.H., Takii K. 2007. Dietary medicinal herbs improve
growth performance, fatty acid utilization, and stress
recovery of Japanese flounder. Fisheries Science,
73(1): 70-76.

Kamali M., Akrami R., Ghelichi A., Shamlufar M. 2018.
Effect of partial replacement of date waste meal
(Phoneix dactylifera) on chemical body composition,
nutrition value and fatty acids profile of fingerling
common carp (Cyprinus carpio). Ph.D. thesis, Islamic
Azad University, Azadshahr branch, 107. (In Persian).

Kamalidejoa A., AzizianshoumehA. 2015. Growth character-
istics and sour tea performance at different levels of
nitrogen, phosphorus and potassium in Saravan climate.
Journal of Crop Ecology, 13(1): 29-37. (In Persian).

Kijparkorn S., Jamikorn U., Wangsoonean S., lttitanawong
P. 2009. Antioxidant and acidifier properties of roselle
(Hibicus sabdariffa L.) calyx powder on lipid
peroxidation, nutrient digestibility, and growth
performance in fattening pigs. The Thai Journal of
Veterinary Medicine, 39: 41-51.

Kumar A., Singh A. 2012. Review on Hibiscus rosa
sinensis. International Journal of Research in Pharma-
ceutical and Biomedical Sciences, 3(2): 533-538.

Li M., Zhu X., mTian J., Liu M., Wang G. 2019. Dietary
flavonoids from Allium mongolicum regel promotes
growth, improves immune, antioxidant status,
immune-related signaling molecules, and disease
resistance in juvenile northern snakehead fish (Channa
argus). Aquaculture, 501:473-481

Morton J.F. 1987. Roselle, Hibiscus sabdariffa L. In:
Morton, J.F., Ed., Fruits of Warm Climates, Miami,
281-286.

Nafisibahabadi M. 2010. A practical guide to rainbow trout
culture. Hormozgan University press, 365p .(In Persian).

Ogueji E.O., lheanacho S.C., Dada A.O., Yaji AG.,
Ifegimalu A., Ibrahim B.U., Okafor E.A., Nnatuanya
1.0. 2017. Effect of Roselle (Hibiscus sabdariffa) and
ginger (Zingiber officinale) as feed additives, on
growth and haematology of Clarias gariepinus
Juvenile. African journal of Biotechnology, 16(48):
2242-2247.

Olaleye M.T. 2007. Cytotoxicity and antibacterial activity
of methanolic extract of Hibiscus sabdariffa. Journal
of Medicinal Plants Research, 1(1): 9-13.

Pakravan S., Hajimoradloo A., Ghorbani R. 2011. Effect
of dietary willow herb, Epilobium hirsutum extract on
growth performance, body composition,
haematological parameters and Aeromonas hydrophila
challenge on common carp, Cyprinus carpio.
Aquaculture Research, 195: 1-9.

Pérez-Escalante V., Aguirre-Guzman G., Vanegas-
Espinoza P.E., Del Villar-Martinez AA. 2012. Effect
of anthocyanin’s extract from flour of roselle calyx
(Hibiscus sabdariffa) on growth and pigmentation of
goldfish (Carassius auratus). The Thai Journal of
Veterinary Medicine, 42:107-111.

Ramsden Ch., Smith T., Shaw B., Handy R. 2009. Dietary
exposure to titanium dioxide nanoparticles in rainbow
trout, (Oncorhynchus mykiss): no effect on growth, but
subtle biochemical disturbances in the brain.
Ecotoxicology, 18(7):939-51.

Shahsavani D., Mohri M., Gholipour Kanani H. 2008.
Determination of normal values of some blood serum
enzymes in Acipenser stellatus Pallas. Fish Physiology
and Biochemistry, 36(1): 39-43.

Torabigudarzi M. 1999. Application of medical plants in
aquatics health and culture.Aquaculture magazine,
7(27):33-34. (In Persian).

Yousefi M., Vatnikov Y.A., Kulikov E.V., Ahmadifar E.,
Taheri Mirghaed A., Hoseinifar S.H., Van Doan H.
2020. Effects of dietary Hibiscus sabdariffa
supplementation on biochemical responses and
inflammatory-related genes expression of rainbow
trout, Oncorhynchus mykiss, to ammonia toxicity.
Aquaculture, 533: 736-746.

Zhang Y., Zhou Y., Sang B., Zhang J. L., Welker T., Liu
K. 2016. Effect of dietary Chinese tea on growth
performance, disease resistance and muscle fatty acid
profile of channel catfish (Ictalurus punctatus).
Agquaculture International, 23: 683-698.

o ol g olcw! ogx

TR S SR Wt I RIS BE IROIE e
Pl S slampl S cdld 5 o ik LS (Sl s,
ol ole sla imgs 4,25 (Oncorhynchus mkiss) LS oS5, Y158

SAEYV-YA OF -+ usslS oS olSiils (go,,8

Jomeh R., Chitsaz H., Akrami R. Effect of anthocyanin from
roselle (Hibiscus sabdariffa) supplemented diets on growth,
survival, body composition and hepatic enzymes activity of
rainbow trout (Oncorhynchus mykiss). Journal of Applied
Ichthyological Research, University of Gonbad Kavous.
2021, 9(3): 71-78.


https://he01.tci-thaijo.org/index.php/tjvm
https://he01.tci-thaijo.org/index.php/tjvm
https://www.researchgate.net/journal/1573-3017_Ecotoxicology
https://www.x-mol.com/paperRedirect/1322268264066420736
https://www.x-mol.com/paperRedirect/1322268264066420736
https://www.x-mol.com/paperRedirect/1322268264066420736
https://www.x-mol.com/paperRedirect/1322268264066420736
http://dx.doi.org/10.22034/jair.9.3.71
http://jair.gonbad.ac.ir/article-1-730-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/jair.9.3.71]

OS2 g jlwca

&9 gl plo sl ipgly 4 s | YA

Effect of anthocyanin from roselle (Hibiscus sabdariffa) supplemented diets on growth, survival, body
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Abstract

The aim of this study was to determine the effect of anthocyanin from roselle (Hibiscus
sabdariffa) supplemented diets on growth, survival and body composition of rainbow
trout (Oncorhynchus mykiss) for 60 days. Fish were fed 0 % (control), 0.5 %, 1 % and
2 % anthocyanin extract in complete random design. Fifteen fish with the same initial
weight (14+0.1 g) were selected and randomly distributed into experimental treatments
in triplicates and were fed 4 % biomass. Growth performance, feed efficiency, survival
and body composition were assed at the end of the rearing period. The result showed
that there were no significant difference between the control and anthocyanin
treatments in final weight, weight gain (%), specific growth rate (SGR % day™?), protein
efficiency ratio (PER), feed conversion ratio (FCR) and feed intake (% day?),
although, growth performance and feed efficiency were higher in anthocyanin 0.5%
compared to the other treatments. Morever, There was no significant difference in
survival rate between the control and anthocyanin treatments. No significant
differences was observed in nutritional carcass between the control and anthocyanin
supplement. No significant differences was observed in AST, ALP and LDH between
anthocyanin treatments and control group, although ALT significantly increased in 1%
anthocyanin extract. The present study demonstrates that anthocyanins from roselle has
no effect on growth performance, feed efficiency and body composition of rainbow
trout.

Keywords: Anthocyanin, roselle, Growth, Survival, Hepatic enzyme, Body
composition, Rainbow trout
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