[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

oo \Feo QL"..M{U crjb G)Lo.i cr.h.aj.»\.l Jl chJ}f;‘_;J'.:TW}? Aij.:u

"

6&.&)}3. 45[.3.0"

oL 9 2108 0y 38 (Camellia SiNensis) jw Sl 3393 039 31 Wt
(Ctenopharyngodon idella) ygof Bl obowiign 9 s S

'3 0 (8 ol SR M * (g18IuS O 50

Ot gl e aadhal 35T olils lpal domlg b 3T Eos 9 25 05 5 )

WRANV/F 18 sl WA/ 18 )3 o6

(Ctenopharyngodon idella) ;T als ol sls asls , (Camellia SiNensis) ju sl ol 5T ) ool 5o

Oty Jarmma Uy 5850 5 ey 5 Ol 0 SANYRRYY gl 035 Kl L 5T (ale ao Y90 31 1235 13 g 2 3500
4 (F L) 0 5 (L) 1 Y ) V0 o ¥ 55 s sl o8 ld 0,505 oale aop aaliB 0 O e o 53 5 0 ee VY s s
Slale 3 5 sl ST 3 s ok 8,5 i 53 () 5lad) dal o3 8 a8 51 s sl oo 5 o3 5 GBI JlE o
ol el _33Las Oy sots sles o 1 Al 10 Sl 05, F0 0y55 OLL 53 . S 15 adi 5y 50 O 055 5l o3 ¥ Ol5e 4 w35,
Pl,g,\;@;m;.;\&ﬁ,ﬁw,,\:@L;wxxfol}f«fmgw@u.a,ﬁw@;éb.g,,&»;\uoTjtéjfg,;J
57 53 3l F/F OV 5 5 4 VO Sl 55 m ofS sen 5 A (58 Ol e o i (P<0/00) wizsls byl e LY Sles
HéL?J;ﬁ,\_4,;~/o,l_.;::,m,}~@M,ﬁéu,,ﬁu;M)”,ﬂwy_fe.;ﬁ;gwgmf FIVFENVE 5" x
a3 s (J 58 o gz Sl )3 5 Ao y3 VO Sl 53 oS gen e 5 e lad S sl (51531 (P</0) s S ol
Solsinn IO o 53 S S 5 n T calaz 51 0 5 o (o Sl 586y o 5 315 OLES 1) o (gl slaslad 5
st o5 T (Aleesm 03 0T (b pas msh ple 4 Cd do )3 /0 mhaws 55 Gon (lar 35 035530 313 0L s (P<e/00) ol il

Al E SN s 3550 laadl 3o s Ll g

@M o glarian (G Sl T (b G sl (ST Olols”

mjkhodadadi@gmail.com (<) oK isedge *


mailto:mjkhodadadi@gmail.com
http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

oF

o8 5 L85 3 os T T lals iy
Olaale s o s SLacSSS 5 gl s,
ol odaT 35 4 5 gt o il 5 SISC
oS s 3l S .(Amenyogbe et al., 2020)
OLaale (s 5 Lacsslo b 5 Rl 581 5 o 50
dn 5 sl b 28 oS (5 by (Sl S5
L) 5587 31 ok 3 1y 03 ps 2T (oo 5 oLal
Dijkstra and Dixon, ) cul esls 1,5 35U csw
b S ale iy Calises Sl g 3 (2021
3 5 n 55 e 5 DL 4 b gy e DS
e L) 9 S 985 ol b 3515 5 929 Lo g ola
23 ez 98m Oloale Ol G sl =SB 5 e
b iy s Ll 5 b B 5 ol slaai S
LS 603 2T 92 25 e Pl S e
anw 55 505 6 s ) .(Sampantamit et al., 2020)
o233 ) 52 S Wb e 655 n6 2T SR
e Cde 4y s s T o eSS s ST Code
cple 3 0leys 4 pslis 13 e Jol g slaml Y
3cdal_aolfd_:;§dj_.m‘_;lj_gd.a)_na)&§_iﬂ
s ol ol s ol aomel i St
Sl SRl Ol (AL el sLasS o
O I g R P PRS- IV Ut
.(Ismail and Al-Hamdani, 2019)
68 oS ol o ) S (g3dmme (slajtagh s
Eol 5 Ll o (s Sor s DS (1l o sl
a8 Ly ol s g odd gL STL b el
Park et al., 1999 «Osawa et al., 1999) 1L .o
Aal i >en (Fernandez and Paplos, 2002
Ao (SIS AS A edias O (5L sl

J._';" cQjMC_Az-J)J_:J}S uf"\—’)‘b)"’ cduaj_w

\Feo QL"..M{U crjb G)Lo.i cr.h.aj.»\.l Jl chJ}f;‘_;J'.:T dxw §5 Aij.:u

.

Ao\
Asl gr DLl Lo 5 (ST 55 DS dhar Sl S sl
LS Eel gl s S s Sl 1 gyl &S
Aol S el Gl Pl 4 g e gl STL
5 OLSS 529 25lS ol 4 SLS 5 sl s Sl
OHeeS I BT (55 e 5l ST Sl Ik
(Kakoolaki et al., 2016) ss—i o < s
VL sl s sl 53 35 g0 55 5SS
Sl ets S 39 225 g ol Ok i el
L s S A S | ST ol e
Ay o LT an by e by ol g dd 5 S
T e e OMeST1 T 55 Ol et B 5 C slaiunle s
e Sl 2 3 5 0 O STI (BT Ol &8 2L e
Y0 5C malzs 51 5 E 5 e
Mohammadi et ) sl » E bz s 51 5108 56
s el )l S boldusT 5T @l 2019
Odn sladsha glsls 5 e Lais (gl Jolse
3 e Sl ity o S Sl 5 )y inn
DNA (s, i lyslos anil o 3 ol 51
M%:ﬁi&‘ewd‘%-ﬁ@sﬁfﬂe—
e ol ol O pgen 85 e 5 0dd 1S
slay g s, SRl 9 O 655, SR sl
aS Cowl Jsd b do s Ve Glhls s gl 355 o0
ey slp 85 2 5ed Ol e 5 o 2S5
S Ll )3 3 55 ol 45 035 5AS ST
Abdel-Tawwab ) 553 o dsbu )5 5,2 Csw)y
.(Saeed et al., 2017 et al., 2010

P 3 S s P 5 Pl Gos
L5 0 5 B SRSl S sla
L olejen (Gephart et al., 2020) s,l> oLl


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

ov

SIS 55 bt (a3l n Cogr s B s
sodidosls 4l 5 lea Swsde ¥ iy, 05l
S el U Ol 5 503 ST T L 0
aalad YPr s ool s i (6, T (6l Yee)
oS Y e B 05 L s A i Olale 4
a5 3l Sl O sy Olale 5 a5 skiag
W2 8 el (s I Oe pa s ALY sl
plasil (ol LS &) s seipsled Sllas
S 2 a8 L fla byl oS s 8
S iyl Sl s 35 L SO Y1 St
L osbsen 53 5 5o g0 A5 iK1 Olals 4 (6,8 5L
0Tl m sl o b 55, ¥ Sde 4 e Laoes
Add 4 dss ol o, b9, P e
o3l ) g0 e3leT o o) &S, 5 4 ) shine,
o3l Ale o G 5o @815 BT 057,2) 4 o
A 0303 5 sr) sl dedar L SIIL 5 ods LT
rlq:...d\@.@q-)bﬁ@,;&».&jdujsﬁu
ilmeslel jsliaay (ST 5o oLy STy i
o o il L)l SIS0 o o pabn o,
o S LA O35 o 65515 S 4 ab g e
Sl oty slad o o 1 03,57 055
x5 5 Oen S L 5 s S bl wal,
elbags pas) b3 8 4 Conlis g ST ol en 4
S8 s (Al s (VL C b, LS
S s ol atdy &) poty e w;@’
Lee ) wus 6,1 s 1ur &)y uras s i
o o &5 el 0342 LSS (6 (at al., 2000
oS 00 (S5 Hlg) tals Hle 4 ¢ KK b asley
BLol Lil gr ho (555 peam 515l o7 pAS o s
Cho et ) (di esliul (65,51 8B Huul ¢SS 1) i

...... Fél?)sﬁ;):,jélﬁi‘t

Slagaly 55 Ol i e iS W ool 5 el
Kimet ¢Hsu, 2003 ) cul v sl bow g 2ol
5 805 01 Seag s (Park et al., 2008¢al., 2008
(S Sapat s ) e sl S U
255 Bl e SlayS s 1 5 el gl sSTB
sy 9 s3lsls) (Cyprinus  carpio)  Js—ese
LS slayasli 5 (V14D ((oalslis 5 iy €140
Amatitlania ) ¢ 5,58 LMo w als g3L5 4
(%44 oL Saa 56315 ~—) (nigrofasciata
A3 S g8
Slois o35 65 e 2 aSel x5 L
ssbis e o S sla, sSTB ol LS o)l
Stolen et al.,, ) 5,8 ;1,5 ) p3, 90 a8l
Pl S sl 56 Il b oSl s 4 (1994
B s 3550 o Sl 335 L il 53 55T
G alllan Sual G ol ol gl el 8 5
2l s G sla et s 1 g sl o D

WL gy Dy sl 2l

by 9y 9 3190
o3 3 S Sl S e 53 G o
b 3 p3ls laal dols Sl 15T oils O 5T
STERTERL AT IR L R AU TS ERIPC
Sie WY bl (LS5 0 0093 50570 5 85
It T e L sl 5 S, 05
,'\Q,'L;;»Sg,.w\;swﬂ.xmt}.&;u@ﬁﬂ
25 212382 TS iy g~ J=3 550
5 6oban JUil 55 a8 815 OLsT )55 5 me
e 3355 6,8 s s p 5 slaeyss ST

Al s 3ol WlS & s b1 ST 5 s les


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

Ve Q\:.w.l.?chAa)MLrA:jEJucd)jﬂsﬁij4{].'"..5

Sknl_f L;jj—;‘ CEM jb)\ coddosle] a5 L;Uboﬂq- L
SN pldS a5l (Lee at al., 2000) 4Ss oSS
o e s Dda s S5 g e sk
o3l 5 S g s adls 5, 035 LaS o le3T
LA)LQ.:SJ'ICM_fjaL;\J_f\ dj.b_-):QT@\:JAf.LZ

! o.\.&ﬁb‘ é&ﬁ C)J}apﬂb

OA

S8 ol las o Glae > gl eww @1, 2007
e Sl A3 i 185 Jles a8 U e
V/0 53 slag 0 8 o AS 55 sl p S 00 (Aals)
SISRE PR g (NS PULSIVIR ST REe
Yo (p S AS e S Y) Ao ys ¥t jlas p S AS
D) do ;30 g Jlass 50 8 S 55 sl e 8
Choetal., ) s ,dul Osks doys (p S kS 0 8
Syl L i b g dies 5l dn o > (2007

Lg)b&dlgéﬁjbjii.&ﬁ-co;b)xp@iftﬁ

j})ﬁj}) I A)jédjbjéoéuh‘éjyéu)uﬁ:&lkoﬁ_}:jUT:\ d}.b-

Sk s S =z oFa sk S e OLS S
(e ys) (e y3) (dey3) (e ys) (e ys) bl
/0 \IA O /7 MAA \AVAS (dala) )
\Y/A \Y/0 f4/8 a/4Y /4 Y
Y/ \Y/Y F4/0 4/ Y/ v
Y0 \Y/Y Fa/r a/+ ¥ Y/ ¥

035wy e Y s Sn 0500 2ol
L_s‘ﬁdk_;;}?.-éhéﬂ.“d)lb&él?’o‘u“ b
s S 0303 352 (2l bl et
oS Il 1 g ks a5 (25l 4 e T O5u0)
S5 aiEs Ve Soke s 53 FY et s b g 5l
DL OM‘J.?-JL:»_.A ‘_f LAQT Cj_w e ) a.)\.)
SN ) e )b gl s S
St G U g Lot gad Lol pon 055 (sl s
3 QL..':.;“LU'T CL».J OLey bl osls I 3 40 5 09,0
Banaee,) Lus ¢ 14 31,8 Sl 4y Y+ 5 3

.(2004

S OLaale 516,805 (s 0033 0L 3
Sosme sladsm 5 S5 P 5o sla T el
(il 53 N 68 S g sk p 238
w3 8 el Slale 405 (6,805 1 S5 ol YF
Sl Sl (Bolal Sgo 4 (2L OIS
Olale 05 G303 0 DT 5 S 50 3555 51 6,5 5k
> Bl s 51 6,8 0 s § oS el
s 8 ol o Y/ S L OLale
45 3o3 s 95 .(Blaxhaland and Dasely, 1973)
Pl S (S At 4 8 Olale Sl 05
e S ng_ii; 3 SO LgL.auiiL»)'T
Sl a5 S sl s oladsn gla, 5S6


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

04

Slasles s )3 (Sols e OV s 5 50 3
Oljae o VL aS gkt doT s 4y (s 235 50
ol slaslas 53 0T o S 5 dali Hlas 55 0T

Q‘H)bqu‘ua»uwﬂé‘_g-)b)_;

\Feo QL"..M{U crjb G)Lo.i cr.h.aj.»\.l Jl chJ}f;‘_;J'.:T dxw §5 Aij.:u

43_.; SPSS )\J.Q‘(aj: )‘ oslainl Lv Laosls J:lx?}m_fd
HUT 51 Lsesls S5 5 YooV aseus Excel AV
0 Oliabl o ;5 (ANOVA) B oS ol

25 8 s (P=0.05) ws s

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

by cble ) S8 Lo e Sl (S san

Sl o o (Sl e 508 SIS oS e &b
SLad sl Jold Jys sla, 56 G ol )
o S sles (WBC) wiw slad 58 (RBC) 3
I3 L gze &Ll (HB) (o 588 sen «(HCT)
(MCH) J I8 -0 38 an Lo 2o Chile ((MCV)
(MCHC) 5105 J5lS 508 pon b o sl
SLasbns Ol ol 5 o SKls e S Ll )

S 53 0T it 5 s 8 0T 3 ls tme oM
0 LS F pla b sdaliv e Gl 34 Loy /D
3oy 8 ple b Sl o 53 s Slr s25 Lo
=0 ol 03 3 5m N3s 6 S sl e
S5 S Jals 055 glanti s slaas s
=02 05 53 3 5T 03 pedS i

A Jsds) Ll Y Jsd 3 S sla, sS6 LT SledsTousa

S slS ales 51 Lo el )b 51 o5 5 ol ocaT

)}AT‘SAUJ)}#AJJA‘SEF&B:M‘_;UUL«;UA?‘_;\AU.G:-LIAMLE.&Y djub-

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

Foles ¥ oles Yol (ali)) Hles s s el
A YAY v Y/YVE VR v/ovE Ay P V") RBO) 3 5 slad 58
(WBC) wiw slad 58
YIYF o /frd ARETVNE AR F/AAL P
(V" 2 5 Sn 53 i)
YE/FY £Y/1\ 52 Yo/NTEY/PV E \ZSEA YV/PVEY R (o ,3) HCT) & S glen
SIXVE «/psD £/00%1/0A P SVEE/VED O/ARE /¥4 8 (9/d)(HB) - 5 sun
VYS/YYEYA/N SP VYY/OFEYY /N0 P VY ASYY /Py 0 VOEAFE Y FY (fl) MCV) J 58 Lo 520 o
\Waseadlade YF/\ 0/F5 2 Ve YsE0/Y4 YV/VALE /Y @ (PO)MCH) J 58 sl san Lo s2e
\ANEVALL V/ASE /YYD \AREVA o Y/50k. ¥ @ (MCHC) (08 yon Lo g0 ke

[ DOI: 10.52547/aqudev.15.2.55 ]

(P<e/748) W)l (g yls gme sl ,LT ks 51@, D, ©) pliar G5 > (sll> lacis,


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

VP Okl cps ojled coan 5k Jlo c55 58 5T drwr 55 4,5 7
s5T Al s 0093 (b g sl Calibes Glajles 53 glandh s sla s La ¥ g
Foles ¥oles Yol (Aalo)) Sl ol gu sl e Lo
A IGE VY/$e k) A+/+Y EF/PAP VI8 2F/) 5 (il om0 8 ) 58
YAY/AV Y0/F WA FOF/AVEYY VAR FY RV Y02 G o /08 o) el s 5
YYY/ vy Ay @ YryEa/\y 2 YEE/MPEO/Y D \ATBEIN A (i (3 /08 o) d3 2l
OFEL [ F R VAV ey P VYVE NS VFEap P G 3105 oo sdT
¥/\AE/YER WSETA ¥/00£ /Y 2 Y/PY £./vy e (d 3 /p5) ol s
(P<e/00) w1 s gme sl LT i3 @, B, ©) plien o o slls s,
3 a3 I8 GV e oS o s 21 S Sy

ol Hles olie 5o v slar L odiia Al gla)les
et e DL ) (e (G 3 Shas 15
ol Ol by yom S 0 4 S Sl 033
osls OL&s (J Huso huso x ip Acipenser ruthenus)
sl eslas U S 05 503 G Ol
Hasanpour et ) 4l il 531 e o5 JoB 5 sbas o
.al., 2017
02050 )55 Ol gy s gl S T
033 S b i Lad 58 b s 513
(ST OS5 s a0 il e
23y E ol B oy S sy 5C bty
5 i Slad 5l Ol 025, YU el o gl
)3 gin e OT molaz b (gl g5 (e 21531
«(Kakoolaki et al., 2016 <Nie et al., 2007
La s 5 promns 3 Shoe g C b 475 ) sbas
3y oo 03Ul (dits i glad oS s j > oS
e 3 S5 CruBog S lasmla s e
el O Sl ST S5 5 05 ke lad e
e Gl (S S Sshe S 5 99 S b SIS

Sy Syl 3 G Sl s3 (o p =) 03
0des 8 5o 5 lad IS Ol palS o LT
“ ST @SS ol Gl s sl el
D VT ) W e F——y
Banon et al., ¢Hara, 2001) c—ul oS S sae s
5C lagmly s Joli s sl K3 U b 51 5 (2007
- 5T Gl s i el g ol &S o3 O E
Alagawany et al., ) o3 5 lad 53 L L alie SlaS
22352 g0 eS| (5T ol 4 a5 L 5 (2020
Sloa s Ls )3 (6 )ls tme il 53l SIS 5 !
5 oS som e o 5 S ot 655 5les
Mohammadi et al., ) ceul )Ll 5, 40 o S slen
= U5l Olee sl M sl s (2019
S G Sl 35 L edbiadi lajlad ) e
L aS Calonls Olis dald Hlad au Cd (515 sae
53 (IF40) 1y 5 3l s 3 bl s
Abdel- ;s 53 05 Cislan Jsane 555 ala
ﬁj,,,},w@_?;\‘(vwo\,&w, Tawwab


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

29

ol ck_w‘)) 15 e Sl gme M| OaT 5 g
S b 5 By p s e Ll a8 coslinals ) e
OlgS oo cpoman g Libos g Ale s aslde glasues
N EENC g P R
Sla et i (615 an 1 al g s Ly
A oL 5 SknSs) wab asls oG5 slea
JoSe S5 Ol s la ) Gaiows 3 S Jlo o
e el s G slaas s 2 0T S i
53 S S 5len Olje & sl 03 18 Jsans 558
Lasles e b aslio 53 jow slo Ao )5 V0 Hles
(VA0 iy g (glaldst) Sl azdls (g5ls gae il 53!
SN Gl an Bl a4 L &S
6 3 dp 3 V/0 d&u)_s}:.wtg\g-):x 03953
ol 0l s o I8 gon Ol e )3 Sls e il 53l sl
S il Sl o o o san Bl 115
Sl a5 LBl 5o LB el 5 0 53 oS
SOl re Al (quy 2 pl 53 G Sl 525 0253
e Sl g5 013 DL |y oIS gan sla ol s
Sl slasled )3 o gl a (il Tonby S5
Loyl plo b aslie jo 5w gla 35 dpj5 V/0
W‘Lﬁ)&uwuébhﬂék.aaﬁ
=20 bl =4S (Mohammadi et al., 2019)
031> 0L Gl 5 050 oS (S35 2 bsk sy oS
23013 OLALE )33 9 a2 o s ol &5
o) 235 o 0 I8 e 53 ol ine il Bl
Sl Sl oy prpen (TR0 LOLKr 5 bk
Slasasl 5 0T 56 5 e JoSa & Ol sioa; o

...... e Sl 3 03953 5T

ol Gl Sl s 56 5 ke Jolse blis 5s
F o Bl o S S IS 3y (IS SIL O
Rattanachaikunsopon and Phumkhachorn, ) .l
/0 dbu S o, YL .(2010; Saeed et al., 2017
o 5 €813 g 53 S dnS e Sl 3 oy
5 0T ade a5 s £ i s o8 Ol e 2alS”
(Bl G gl 55 Gdhe LS DLS S sy Ll 5 e
S S5 13 25515 OBLE Lo dslen olS ol 155
O 3 e 5 LS el gde Ao LS 5
ol G L 4T il o OT (J 58 DS 5 s
ls Cilae Jpane 55S Al 3 (1V40) Loy
Sl (v ) ol,LKea 5 Abdel-tawwab  pioean
I b s 0 s e sl 48T 00
“ e i J 5l ol 5 g a3l a
Lol dis VT Jalse c(goles (ol 4 015
53 Sant) 5,5 o8 i 5 e (2554
KA LV PRI BTN
Slaasls 53 o sl ls sme Bl sl ot
Wl s b s sl s (Js
adom 3l Cadises Jslge 51 50 Al g oo (P>2/40)
3 obT Cadon 7l (2l 65 (2leT Ll s
5 S5 Al Sos a9 dsb s Al 4 di o
ool Lls e gl Sl a5 LAY Lol s
S s 5 29 S0 b 5 SIAnS| ST 5 oL STL s
Cody oo sl G 5 pla Gl oS Ssdeds g s
Sl o olE 53 eSS S sy e @
31 55 len sLm st 53 (63 i

4 pdee e 5 (Borges, 2004) 55,8 oy S sles


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

\Fe QLT..M.!U Lr}: o)u c‘..a}jl.l Ju c‘_gjjf;Lg}zTW}I 44”].&4

OLES Jow (Slar )25 0S5k 5o Calies (Sl les (o
el 031

e U s Sl e 5T Ol 03 (g2 2 02
3@l ) gy el sl b adalin ¥ L s
o3l 5550 Slasled 53 e 5T O15e (VWA0) )
@Lﬁ 03 Sl Lol 03l OLAS (65l me oD
Ods &S S 4 L5 e Gl ol 53 ek ey
T Bl L5 e sl sl e 3 45 610
S AR (6 lS 5 (UST e ge 5 3l lacgles o
02 0SB ol Caad Sl e oS s gl p Ll
San 15 el K5 sla, 586 5S> b Lz 0T
O o 03 Laolsp 2l b e T 208 ol
=5 sl gla e (Densmore, 2001) 5,
03l 5l Ll 55 55 e T 5 00 055
Ll g yls e il 3l (gHl sl Olale s s
.(Hasanpour et al., 2017)

350 Lol L (ald) ) Hles 5o Jy 2ulS” O
aS osls DL 1)y (g yls me falS 5 Vs )y
O-i‘ S 4 33y sl= )"’u-"’“ ng (-..Lo o lasOLEs
Ol jmr ol e Gl 3l Sl sl 5o L
G L G Gl 0S5 e Slajle 53 Iy S
OLSn s Hwang .cul 4l ialS gl o 590
9 =y e sl 5o ae OIS (YY)
S STy 53 el 3 g 5 Oy S 5 by 5 Ses
s ola)l 3 ) 13, 5+ (Sebastes schlegeli) ol
ﬂ&@pﬂéga,ww;eulgﬂmm
33 el (65 Ol 5l 0L 1y ST I oS eban

)‘JW“-}M;}‘ML‘&L’WJJ’JJ}—‘LSLAJL“:SCL“:

7Y

L aglie 5o 2ol 3T 555 slaslas 53 0 s e
5 83I5lAs) ol aials (g5ls gme Lol 3l dals g S
Bl G55 Lo, sSB (o) antps (VA0 )
Sl 535 A 4 a5 b G Sl b ol dis 5T
Sie Al 055 5335 50 o Sad I sl
| i il el ddr slad S 5586 s o3
i 4 i sl oS sl 457 glas S a das Ol
slajles jo ooy Al olos (P 03 (o b
r S Bl RIE L g e dda A e Sla p3 s LS
23 o3lizal Ol oty s (Sl 539 O35t F 30 SOLE Wl
bl ale D (865 e 03 Y g ST, 5
o 3 LSS s 5T (6l bl 02 ol 5
3L (LB Obale olde
Mo o ST g ) 53 ¥ Sl 53 555 O
Gl g s bl s ul atils dals 4 Cd 1
S o il dol 58wl gladwl sk
22550 (055 5 05 L) Tl OLST 5 s
003 5 sl sLa 5 5 1 OB L s o sl
035 Ao 33 V0 S i Ol e dwy o b3 4 Lol el
L5 a5 03 S slul |y EalS 4 5y Ly e sl
:R}ﬁuﬁTéu@\wdsbﬁOw}s—rﬁﬁwq
S G5l piSa il OT 254 5 0, 5o
5 o Sl Calibs wlio QLS J 5 L oS 55 5
bt S 5 5V S 5 sy 2 0T S
Paralichthys ) o= ¢SaiS ol 5 e amm O 55
»>.(Cho et al., 2006) s> &—al. (olivaceus
Cﬂy&:ﬁjﬁ Ol e (YWA0) iy 5 (l5lds anfllas

‘)6)\3@@}@&#6%@)3\/5}%}3Qj>.


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

48

Olie Rl L s oo il 31 (Jsame 558 53 1) 05
AalS el ale 53 F 5 lajles 53 few sl S93
OLSal 535 ool 381 b aS (s odalin e o 5 ()
e Sl 2010 25 el 4 e ()l e S
Tsuneki et al., ) 553 o 55 09 A3 alS Eoly
e g Sl 2 )55 Ll g e 05 432004
sty 15 S I8 Ol Ol 5 auly I8 8
G52 22 21 53,8 Dspe o Sadshe K
L 5 S e e sl S pde S
w5 opl Ry et al, 2006) coul sds i)l 8
2348 o plie 35 o n e S S el S
(Sabu et al., 2002) 5 32 Ll g o Sl g 30 O
G (el 3 e Ty (slaosls 5 gl bl
o e 4o o b 53y 035581 455, 0l Ol s
JsdE s G et el b olde
Ao 03 5 ) ol b el 503y g e
S I8 slam il 31 5 Sl 03 505 &S5 oy 50T
Cble 53 5 dis)s V0 Hlas 53 sl gen g Liw
L) s sl slasless 5o (3l iy Sl Lo e
O p o srbsdigm Sla oo Gomes 5 315 Ol
il o 53 V0 e 53 S8 5 e b dT eS|

| a2ils (1> Sme

S Rl
ol s ol plasl 53 8 LK ol
@\;,u,,i_xu_.;m__.:b\,@m

=

..)J;Lsa

...... e Sl 3 03953 5T

33 oo Gl s e BU poe oiasOlis oS bl
Crm 03593 op S Ayl G li ol s s g
Sl Sal s 5 b3y o )3 V0 G gl (slasles
LS s e dsd  Oar (dilie DS 5 (ool
dar ST 5T ol 6lyls 3lge opl (il oo
s Sl Ol 50 4 » (Alagawany et al., 2020)
L35 0T 53 252 50 Jg S O w03 STy 21531
5 =3 OlE & GluTjl Lol o3 STy |y als
o s e il LS Esl oluST| ST
3038 g5 RIS e G b 51 s pdS b 5
Sl 03 5 LSl o L s o ghoke G b
.(Filomeni et al., 2003)
Condy e 53 pr Sla e L 5 (S S8
Lo il oS S wrp el e (S50
WU ) 3550 055 Somn 4 355 6551 0B 61
O 80 0035 b 53 5 4I8 Ol (et al., 2004
M| (Ol e g 2eS) F 5 (O e o i) ¥ e
s me SU oo o dasOLis 4 Lls OLES 1y (6,1 e
oy)le Ol 51wl ot li ol 5 e 55w sl
S5 5 O S S bty s Shes e sly (50
oL (Sebastes schlegeli) slew jis ¢ST1y 55w 2l
Lok sadis ale )3 S8 slawdly sk sl
L @ e e e Sl eslas oo
il odeTowsa 425 L 45" (Hwang et al., 2013)
3 b Olgs e 1y e sla 039 ST o s .ils
OIS 5 OsaWa 45 (g sbas cmuils Als o sl
el 45T Lk a4y 35 (o 53 (1449)
S Sia olabe &5 e 5 )8 s I 56


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

\Fe QLT..M.!U LC}) O)Lo.:t Qv.ﬁbjl.l Ju c‘_gjjf;Lg}zTW)I 44”].&4

.(Amatitlania nigrofasciata) =, 5 4w
MY DA 68 65T C}'L; aollad 93
W ple “z dasand e esigy w0 ‘L;)}‘ A
JoSa Ol pmols 535 3,208 ST gy 2 AYA)
))J_S'dj_f@\_n&li_boﬁjbu\_&)
sl—a el  (Andinocarari vulatus)
hiws Lo ) Saly Lo asil &S o d sl 654 slen
b e (655l Sla ram 53 Ik a5 4

.Qlﬂ\ cQ‘J.@J Cg:,.wo_)‘b.:?ua 9

8. Abdel-Tawwab M., Ahmad M.H., Seden
M.E.A. and Sakr S.F.M. 2010. Use of green
tea, Camellia sinensis L., in practical diet for
growth and protection of Nile tilapia,
Oreochromis  niloticus  (L.),  against
Aeromonas hydrophila infection. Journal of
the World Aquaculture Society, 41, 203-213.

9. Alagawany, M., Abd El-Hack, M.E., Saeed,
M., Naveed, M., Arain, M.A., Arif, M.,
Tiwari, R., Khandia, R., Khurana, S.K.,
Karthik, K., Yatoo, M.l. 2020. Nutritional
applications and beneficial health
applications of green tea and I-theanine in
some animal species: A review. Journal of
animal physiology and animal
nutrition, 104(1), 245-256.

10.Amenyogbe, E., Chen, G., Wang, Z., Huang,
J., Huang, B,. Li, H. 2020. The exploitation
of probiotics, prebiotics and synbiotics in
aquaculture: present study, limitations and
future directions. a review. Aquaculture
International, 28, 1-25.

11.Banaee, M.; Sureda, A.; Mirvagefii, AR,
Rafei, G.R., 2004. Effects of long-term
silymarin oral supplementation on the
blood biochemical profile of rainbow trout
(Oncorhynchus  myksiss), Fish  Physiol
Biochem, 37 (4), 885-876.

12.Banon, S., Diaz, P., Rodriguez, M., Garrido,
M.D., Price, A. 2007. Ascorbate, green tea
and grape seed extracts increase the shelf life

&b

) co.s\j'c:.f« “.p chJu SOl ol 2 gdesl
s ey 68 ojlas 05551 wy p ATAA
055 pb glde o, > (Diospyros kaki)
Fr » S6 s (Cyprinus carpio)  Jgsess
93 eolatl e sl s S (laasial B
VP DV 555185 psbe anltibad
AT O pls el wslile oy (&
(plds sl el p e el
XY -YVE (1) 9 (i snls Ol aloes

3 0355 56 AT B ey Cp igalalis
» e o> 4 Camellia sinensis ;. sl>
Al o3 g S s el Sy STE (S
S jals s L(Cyprinus carpio) Jsexs 58
FY-OF ()Y ol

Sl s3p A6 IO e sl (b
s exls =, , (Camellia sinensis) ;..
(Cyprinus carpio) Jsess ;55 2l S
¥a-b+ (DA VG (654 50 ST aloms

o b oSy ol ey g (ki B
“p (83 S 65 O jan> Cp ey CEp (>
2 sl SlE LLlel AT Lo sl
DLS oS, GVTUSE ol el e
slag s asldas  .(Oncorhynchus  mykiss)
AFAV00 oF ( alE

COlps O wo O e el S
» (Camellia sinensis) ;. b= o las ;1.1744

sl 5 (3l (S Lasls iy gl il

5¥

A


https://jweb.iauahvaz.ac.ir/article-1-588-fa.html
https://jweb.iauahvaz.ac.ir/article-1-588-fa.html
https://jweb.iauahvaz.ac.ir/article-1-588-fa.html
http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

20

Reviews in  Fisheries  Science and
Aquaculture, 3, 1-7.

22.Hara, Y., 2001. Green tea health benefits and
applications. Marcel Dekker Inc, New York.

23.Hasanpour, S., Salati, A.P., Falahatkar, B.,
Azarm, H.M. 2017. Effects of dietary green
tea (Camellia sinensis L.) supplementation on
growth performance, lipid metabolism, and
antioxidant status in a sturgeon hybrid of
Sterlet (Huso husod'x Acipenser ruthenus®)
fed oxidized fish oil. Fish physiology and
biochemistry, 43(5), 1315-1323.

24.Hsu, S., Bollag, W.B., Lewis, J., Huang, Q.,
Singh, B., Sharawy, M. 2003. Green tea
polyphenols induce differentiation and
proliferation in epidermal Keratinocytes.
Journal of Pharmacology and Experimental
Therapeutics, 306(1), 29-34.

25.Hwang, J-H., Lee, SW., Rha, S.J., Yoon,
H.S. Park, E.S., Han, K.H., Kim, S.J. 2013.
Dietary green tea extract improves growth
performance, body composition, and stress
recovery in the juvenile black rockfish,
Sebastes schlegeli. Aquaculture International,
21, 525-538.

26.I1smail, R., Al-Hamdani, A., 2019. Effect of
probiotic (Poultrystar®) and heat stress on
some blood parameters in common carp
(Cyprinus  carpio L.). Iraqi Veterinary
Science, 33, 221-225.

27.Kakoolaki S., Akbary P., Zorriehzahra M.J.,
Salehi H., Sepahdari A., Afsharnasab M.,
Mehrabi M.R., Jadgal S. 2016. Camellia
sinensis supplemented diet enhances the
innate non-specific responses, haematological
parameters and growth performance in Mugil
cephalus against Photobacterium damselae.
Fish and Shellfish Immunology, 57, 379-385.

28.Kim, H.R., Rajaiah, R., Wu, Q.L., Satpute,
S.R., Tan, M.T., Simon, J.E. 2008. Green tea
protects rats against autoimmune arthritis by
modulating disease-related immune events.
The Journal of Nutrition, 138(11), 2111-16.

29.Lee, J.,, Duan, W., Long, J.M., Ingram, D.K.,
Mattson, M.P. 2000. Dietary restriction
increases the number of newly generated
neural cells, and induces BDNF expression,

...... e Sl 3 03953 5T

oflow sulphite beef patties. Meat Science, 77
(4), 626-633.

13.Blaxhaland, P.C., Dasely, D.K., 1973.
Routine hematological methods for use with
fish blood Journal Fish Biologu, 5, 771-781.

14.Borges, A., Scotti, L.V., Siqueira, D.R.,
Jurinitz, D.F., Wassermann, G.F. 2004.
Hematologic and serum biochemical values
for hundia (Rhamdiquelem), Fish, Physiol,
Biochem, 30, 21-25.

15.Cho, S.H., Lee, S., Park, B.H. and Lee, S.,
2006. Effect of feeding ratio on growth and
body composition of juvenile olive flounder
Paralichthys olivaceus fed extruded pellets
during the summer season. Aquaculture, 251,
78-84.

16.Cho, S.H., Lee, S.M., Park, B.H., Ji, S.C.,
Lee, J., Bae, J., Oh, S.Y. 2007. Effect of
dietary inclusion of various sources of green
tea on growth, body composition and blood
chemistry of the juvenile olive flounder,
Paralichthys olivaceus. Fish Physiology and
Biochemistry, 33(1), 49-57.

17.Densmore, C.L., Blazer, V.S., Waldrop, T.B.,
Pooler, P.S. 2001. Effects of Whirling
Disease on  Selected  Hematological
Parameters in Rainbow Trout. Journal of
Wildlife Diseases, 37, 375-378.

18.Dijkstra, JM., Dixon, B., 2021.
Immunogenetics special issue 2021: Fish
Immunology. Immunogenetics, 73, 1-3.

19.Fernandez, P.l., Paplos, F., 2002. Multi—
Element Analysis of tea Beverage by
Inductively  Coupled  Plasma  Atomic
Eimission Spectrometry. Food Chemistry,
79(3): 483-89.

20.Filomeni, G., Aquilano, K., Ratilio, G,
Ciriolo, M.R. 2003. Reactive oxygen species
dependent c-Jun NH2-terminal kinase/c-Jun
signaling cascade mediates neuroblastoma
cell death induced by diallyl disulfide. Cancer
Research, 63(18), 5940-5949.

21.Gephart, J.A., Golden, C.D., Asche, F,
Belton, B., Brugere, C., Froehlich, H.E., Fry,
J.P., Halpern, B.S., Hicks, C.C., Jones, RC.,
Klinger, D.H. 2020. Scenarios for global
aquaculture and its role in human nutrition.


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOR: 20.1001.1.23223545.1400.15.2.9.6 ]

[ DOI: 10.52547/aqudev.15.2.55 ]

\Fe QLT..M.!U LC}) O)Lo.:t Qv.ﬁbjl.l Ju c‘_gjjf;Lg}zTW)I 44”].&4

38.Saeed, M., Naveed, M., Arif, M., Kakar,
M.U., Manzoor, R., El-Hack, M.E.A,
Alagawany, M., Tiwari, R., Khandia, R.,
Munjal, A. 2017. Green tea (Camellia
sinensis) and I-theanine: Medicinal values
and beneficial applications in humans-A
comprehensive review. Biomedicine and
Pharmacotherapy, 95, 1260-1275.

39.Sampantamit, T., Ho, L., Lachat, C.,
Sutummawong, N., Sorgeloos, P., Goethals,
P. 2020. Agquaculture production and its
environmental sustainability in Thailand:
challenges and potential
solutions. Sustainability, 12(5), 1-17.

40.Stolen, J.S., Fletcher, T.C., Rowley, A.F,,
Zelikoff, J.T., Kattari, S, L., Smith, S.A.
1994. Techniques in fish Immunology-30.
SOS Publication, Fairhaven USA.

41.Tsuneki, H., Ishizuka, M., Terasawa, M., Wu,
J.B., Sasaoka, T., Kimura, |. 2004. Effect of
green tea on blood glucose levels and serum
proteomic patterns in diabetic (db/db) mice
and on glucose metabolism in healthy
humans. BMC Pharmacology, 4, 18.

42.Wu, L.Y., Juan, C.C., Hwang, L.S., Hsu,
Y.P., Ho, PH., Ho, L.T. 2004. Green tea
supplementation ameliorates insulin
resistance and increases glucose transporter
IV content in a fructose-fed rat model.
European Journal of Nutrition, 43 (2), 116-
124.

58

in the dentate gyrus of rats. Journal of
Molecular Neuroscience, 15(2), 99-108.

30.Mohammadi, F., Choobkar, N., Moradi, Z.
2019. Accessibility the fry of Mugil cephalus
to the extract of Camellia sinensis concerning
growth  performance and haematology
indices. Iranian Journal of Aquatic Animal
Health, 5 (1), 17-25.

31.Nie, S.H., Xie, M., Zhihong, Fu, Wan, Y.,
Yan, A. 2007. Study on the purification and
chemical compositions of tea glycoprotein.
Carbohydrate Polymers, 71, 626-633.

32.0sawa, K., Saeki, T., Yasuda, H.,
Hamashima, H., Sasatsu, M., Arai, T. 1999.
The antibacterial activities of peppermint oil
and green tea polyphenols, alone and in
combination, against enterohemorrhagic
Escherichia coli. Biocontrol Science, 4, 17.

33.Park, S., Park, S., Huh, M., Hong, Y., 1999.
Inhibitory effect of green tea extract on
collagenase activity and growth of fish
pathogenic  bacteria. Journal of Fish
Pathology, 12, 83-88.

34.Park, G., Yoon, B.S., Moon, J.H., Kim, B.,
Jun, E.K., Oh, S. 2008. Green tea polyphenol
epigallocatechin-3-gallate suppresses
collagen production and proliferation in
keloid fibroblasts via inhibition of the
STAT3-signaling  pathway. Journal of
Investigative Dermatology, 128 (10), 2429-
2441,

35.Rattanachaikunsopon, P., Phumkhachorn, P.
2010. Potenial of cinnamon (Cinnamomum
verum) oil to control Streptococcus iniae
infection in tilapia (Oreochromis niloticus).
Fish Science, 76, 287-293.

36.Ryu, O.H., Lee, J., Lee, KW., Kim, H.Y,,
Seo, J.A,, Kim, S.G. 2006. Effects of green
tea consumption on inflammation, insulin
resistance and pulse wave velocity in type 2
diabetes patients. Diabetes Research and
Clinical Practice, 71 (3), 356-358.

37.Sabu, M.C., Smitha, K., Kuttan, R. 2002.
Anti-diabetic  activity of green tea
polyphenols and their role in reducing
oxidative stress in experimental diabetes.
Journal of Ethnopharmacology, 83(1-2), 109-
116.


http://dx.doi.org/10.52547/aqudev.15.2.55
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.2.9.6
https://aqudev.lahijan.iau.ir/article-1-763-en.html
http://www.tcpdf.org

