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Table 2: Rainbow trout digestive enzymes fed with 1% extracts of herbs

T4 T3 T2 T1 & Lo
Liglh+ oy, 395 Ligl TS (e5bas g wall) ) Lxo
FE-TYEE-/0)° FEY/LFE/FF §FIYYEOF/- T2 Foplk) ) F0 (€l p 5 faxlg) Pl
VV/FFEY 10-° VEY/FYE)F) A VENYEDY - YO SY/FYEON TP (€l p 5 faxlg) 5L
A+ /- /AT VEY/+ RV VEY/eE) Fare ISR (Sl p 5 faxlg) 5lsgn

el oD s ol pme Sglas ) plis e, e ye LSS e B>

LS Woslac 5l )0 ) b o 4138 loS (i) GYTU3E lo polais| pl Sl Gloygas (5 Y Jgor
Table 3: Some non-specific immunity of rainbow trout fed with 1% of herbal extracts

T4 T3 T2 T1 PP
gt e, 9595 Liglly RZ LI (osbas g wall) ) luxo
OY/SEEEID R YETYEY/O) YE/YEE/D - Y ISEEE/F (a3 21 Lo a19) 03954
A 5100 FAFYLY/- A SYIFEEY/ON" IIRRES fian (G swd p o5 o) 55518
\Af=T0e YAt /¥E FIVAL. /-7 FAAL 8 G 2 25 o
VaaE./-a? INAETAR VAR [+ 72 SE% Gidoawd 32 £55) Cmasd]
Ve IVOE- /YA VY/asEe YA VA V£ YA AIYYE- YA sl sen

ol oD a0 s goe Dl 1 lis (s, e 0 Sy e By >

Q‘J&AA 9 (S L;AJB

e 0y 50 e 89S g Ligly (LS sleelas
o ojlac Lol sl sais pll (55w g (2lo) b3l
(EO) (il (24, 51 oolazl &l 31 050 oo o)Ll T &
Caslys (Citrus limon) &bl ged ogue 5l oo 7l Sl
5! Labeo victorianus  ale 4z ob, o,Sles
S g g el Ol ao,0 O jladke § amslds cuie
A s> GPPles 5 lerdsn sloygSB Cunsy
b gl obls I S e (Okoth et al., 2016)
Sl slcadld 5 alend LSl 5l Glod pnS
il 5l o s elen ilop g el a5 axies
Alide sloaie; )3 635 5wl sloiagy wiejls
!, (Silva & Fernandes Junior, 2010) ..l
L oawlio ;o ojlac jl oolawl you vals e axlae
Vol 4 2LS ojlac g0l saSeslaial sla,les
390 5P p VL e s cwpe 5l e)s
obS oS, YR 2l slp o] anls 4y ke
20 el caomn Vg Fosla ey cud i V-O-Y/VY
o)lac voyo ) 0438l 4 Cuwl suls 5158 Ll o

S5 AR g
L oS dex 3l b OYgame L3 Lo ol lie 5l
S50 iz Glaal L oogse Jd oloS s il
‘kSSLA)é Ml} LY Q‘yQSA as g,sﬁ)fu;o )‘)5 oolawl
oMBY Sy (ized 9 LSl S8 g wd; S e
ol e wazr lagsyliS 0 o)Ll Ol culs
o) Wilgs co a8l L xsls b Loglly olS as” ol
Wang et ) aas (iulidl (LSl o 1) Jligen 5 Joko
9 W}ws ..L»Js_» 5o ol..: w‘ )l Cyprod ‘(a|, 2019
U“’P wy)gj.»s oL:f 55).1 O}.AGA oolawl rb‘.) du\.\.u
Wi, 0,Slkes adlas opl 4o (Bashir et al., 2015)
o SRSl (S ()l sbmpl s
0y SYIJR ol (hp9n Le O CiST 9 55
039 Oz 28,eSE C8F JIE )y n 3550 LS
Wiy 55 alisy wd)y doys el Cessy oy (2l
5 wols s o @bame gyl S oy
asls LS leojlac I coiSeolainl slejles
SIS oy 55 glelllan 55T az ST (P<-1)

oy


https://link.springer.com/article/10.1007/s10695-011-9486-z
http://dx.doi.org/10.22092/ISFJ.2019.119525
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.8.7
http://isfj.ir/article-1-2210-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1398.28.5.8.7 ]

[ DOI: 10.22092/1SFJ.2019.119525 ]

0 ajlad /i 5 s Jla

Ol 2l ale alas

.(Prasad & Charles, 2010) aas oo )13 56 cos |,
sleles o 2LS sloolac | colaul asllas ol yo
SIS el 4 e wald jles b amlie ;o ciulej]
oo 55,50 5l oel sy @l L a8 005 (95
3¢ o > o (longterm silymaring o o 5 2LS
Banaee et al., ) og guor LS 55, V153 ol
5ob Ga5elS 5 45 el (1555 GesslS pen (2011
05 0% oS deS 68 9 (eS| JB o 2 9>
5 oos,SeS GlS S olas 5 eslinul ks |,
G5 s 3 0z 50 w03 Vi @ Lisl
2ol lagd b avalie ;5 (55 Gmslgen Olie o sne
L ojlas ao,0 Vg Vol solaal diwl, cpl jo 0
cel Y158 ole o> o (Mentha piperita) _Lals
5 Jole) &3 (9 ppe meid 9 omslSgen (I
5 RSk T VIO 59358 Gizman (IYAF o Kan
o> ,o (Echinacea purpurea) 5,5, o,lac
5 Cdls Condy S el VIJE oalo am olid
PAE)92) 035 9> i w2j95ed Jlie (s plngs I H
o, (p tages 51 (S maerd VAT ()
Ol IR &S el pbpl (polazsl e sl Giomi
5 ooie Jelse Rl yo (ple (gl Cundg 09 SLsS
ol 50 OYAF o Sen o Jole) wibge 5o il
o)las bolie jlous )0 mjeied Glime onyiinn aslllas
5l olis a8 sl cewss (TA) gl 5 (was, 555 oS
Oz sl oL g0l baloes colaiul jogy s il
Bl (2138 0, ;0 (T3) Ligly ojlas aoyo ) o958l
Sade Gl 4 e vals jles b oawolie yo YT 58
Sy (o) Gl mls b oS 0l 53 ey 5
Slsan LS oy 58 Ligll olS (IS 5l o]
Jdos Ligll olS 5 a5 oS e slpran U1 .cusls
op )3 W (el S e Gy 4w Lo L sl
(Wang et al., 2019) sgas oolatul ;g5 o youbo 5 plo
SlaysSE polie ax ST ol ol @l (S sk &
Dl tolejl alie glajles (e @B 5 A,
slac 30 oS5 65,0 Ll sl )bl s e
Gl Sgete 2ol (TA) (2188 0z )0 Ligly 5 g 595

oY

ssb @ VI3 (olo s (lid 0y ) amigy ol AU
b cuye Rl g ab) Al 4 e 6)ls s
30 U 092 LOITAY () San ¢ o) 05b 0 ol3e
Wlgioe U als 5 w8555 Hozmen SllS (S
S LAl een 3 o a3l i Sy Jale
oz d LUl wls alwe o) wsyo ¥ 0g58l AS euds
ol el S 0SS, VIR el ol
¥ v Ol Uil b as 005 o o, sloasinl B
30 b a5l oo eolwl el ralS &g, opl dus o
als wby o oesSae Sl Wlgiee Ol @3 0
O o, Kas 5 colos) aily

Jlasl G2alS b g )Sg3eS Sn ) 35290 slasl
2 ke @le Sl 4 el Se
Lol wiilgioe 950 Sope3l 5 Ll s Koo
61 (Goel et al., 2005) wgs sine olge mean
5 kol Hlaiie iy a8 ol (lad (5155 slagy ]
5 (T2) Gog) 55555 oanSbrae slajlers ,o jlign
olas og idu il 5l Sl a8 wal cewas (T3) Ligl
aoys YO L Wiy S, cwl ol g0 ol Sy
Wb s Wil ge bpls sl olae )l Glls gy
Wilgs g0 ol pl 10 iz slaaaul 892y A Clils ax g
Beare—R0gers ) ssi 55 JgyindS (il 4 oeie
Sl 5o 5hed el a5 Ll g0l 5l et al., 1971
Jaie @ Ligly S5, ojlas caiSae Y
ols LU, ggd50 ool s 1, VPYFTEVENA

S b st SLiS 5 s Ll oS 5,
5 olS lagyls adg o a5 el lagnST ]
olac 5l ogh ol Ho wlel (pl 00,8 e oolall
OB WS Col ploiear g 935 9 Ligly olS S
Al osliwl HlS 1S, YR ol oy jo s
il e 053 ey Sigdyler oliyles]
5 obale Cadle Comds o))l (Sl SYMLS
WA Coxoy wibe daore sl wpll 4 STy
s 5 had Slids 5 Sen bame Of CoiS
3osleiwl g iyepm dald 0,5 o 13 colaul 5,50
095 S5 alex 5l Sex byl lie o og


https://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D9%88%D8%AA%D8%A6%DB%8C%D9%86
http://dx.doi.org/10.22092/ISFJ.2019.119525
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.8.7
http://isfj.ir/article-1-2210-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1398.28.5.8.7 ]

[ DOI: 10.22092/1SFJ.2019.119525 ]

iy s ALS slaslae 51 A s solina s

Q‘J&A.A 9 (Sdran L;AJB

DOL: -3 «(0) YV olpl oM ode ale
10.22092/ISFJ. 2018.1022092

American Public Health  Association
(APHA), 1998. In: Clescert, L., Greenberg,
A., Eaton, A. (Eds.), Standard Methods for
the Examination of Water and Wastewater.
20" edition. Washington, USA.

Banaee, M., Sureda, A., Mirvaghefi, A.R.
and Rafei, G.R., 2011. Effects of longterm
silymarin oral supplementation on the
blood biochemical profile of rainbow trout
(Oncorhynchus mykiss). Fish Physiology
and Biochemistry, 37: 885-896. DOI:
10.1007/s10695-011-9486-z

Baroon, Z. and Mohamed, A.R., 2012.
Nutritional evaluation and trial of ensiled
conocarpus greenery residue. Explore
Agriculture, 48 (1): 138-147.

Bashir, M., Uzair, M. and Chaudhry, B.A.,
2015. A review of phytochemical and
biological studies on conocarpus erectus
combretaceae.  Pakistan  Journal  of
Pharmaceutical Research, 1:1.

Beare-Rogers, J. L., Nera, E. A. and
Heggtveit, H. A., 1971. Cardiac lipid
changes in rats fed oils containing
longchain fatty acids. Canadian Institute of
Food Science and Technology Journal, 4:
120-124.

Borges, A., Scotti, L.V., Siqueira, D.R,,
Jurinitz, D.F. and Wassermann, G.F.,
2004. Hematologic and serum biochemical
values for jundia (Rhamdia quelen). Fish
Physiology and Biochemistry, 30: 21-25.

gy ojlas sopd V(TG W S e, esls
2ald Hled b anslie ;o Ligdly 5 wgy 595 oLS S
oo ol lapasls 5 (3155 Slaw 3l Wl

Db 8 5t oS u-*i’) 65”;)}5

&b

(SR ) (G0 wp o Flgy gy e g
slac 1 AYAY Ly olés wp (olw g
>» » (Echinacea purpurea) 5 .
Ny @Y B Saileil 5 sl sle el
L »lp 5o (Oncorhynchus mykiss) LS
SV (T) VY ol Ol ele alone . SToS g il
A

> & o Slrd (B (gl (GO>lg .y 5y
oylas SIS AYAY Lz il SOUS Gz o8
,» (Ferula assafoetida) o;jeal oLS  ASJlg 000
TNF) (el b e e slaps ol 5 26 0
(Daniorerio) 5,55 2l ,o (IL1B) 4 alpha
BOFF ) VY sl (555 5 (S5l 5d

0 oowld g ) 40 ) Mg e Jole
ol slis ojlac Gl polw 56 AYAF
2l ol 5 pleordisn (o> slagasly (S
.(Oncorhynchus mykiss) ;s .5, Y1 J;8
DOI: ¥V-££ :()) Y )l ods ole alme
10.22092/ISFJ.2014.103049

WA e Gydee T ol (goles
Punica ) Ul als aten o)T Sl gy p
YIRS ole os, slbasmisl s, (granatum
a=e .(Oncorhynchus mykiss) LS .5,
DOL: AVY V8 «(F) YO (ol oM ole
10.22092/ISFJ.2017.110309

(2 ol ol S (o A T o2l ) oA
wxg IS olac b YAV L e
dde G pas i, o Slee p(Medicago sativa)
R R e DS BRI
.Oncorhynchus mykiss) LS .55, <Y1 J;3

of


http://dx.doi.org/10.22092/ISFJ.2014.103049
http://dx.doi.org/10.22092/ISFJ.2014.103049
http://dx.doi.org/10.22092/ISFJ.2014.103049
http://dx.doi.org/10.22092/ISFJ.2017.110309
http://dx.doi.org/10.22092/ISFJ.2017.110309
http://dx.doi.org/10.22092/ISFJ.2017.110309
http://dx.doi.org/10.22092/ISFJ.%20%202018.1022092
http://dx.doi.org/10.22092/ISFJ.%20%202018.1022092
http://dx.doi.org/10.22092/ISFJ.%20%202018.1022092
http://dx.doi.org/10.22092/ISFJ.2019.119525
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.8.7
http://isfj.ir/article-1-2210-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1398.28.5.8.7 ]

[ DOI: 10.22092/1SFJ.2019.119525 ]

OéJM/wJ@%JLA

Ol 2l ale alas

Cahu, C.L., Zambonino-Infante, J.L.,
Quazuguel, P. and Le Gall, M.M. 1999.
Protein hydrolysate vs. fish meal in
compound diets for 10-day old sea bass
Dicentrarchus labrax larvae. Aquaculture,
171:109- 119.

Ellis, A.E., 1990. Lysozyme assays. In: Stolen,
J.S., Fletcher, T.C., Anderson, D.P.,
Robertson, B.S., Van  Muiswinkel,
publication. pp. 101-103.W.B. (eds.).
Techniques in Fish Immunology. Fair
Haven, NJ, USA: SOS.

Food and Agriculture Organization of the
United Nations (FAQ), 2018. The State of
World Fisheries and Aquaculture. Fisheries
and Aquaculture Department, Food and
Agriculture Organization of the United
Nations, Rome, IT.

Goel, G. Puniya, A.K. Aguilar, C.N. and
Singh, K., 2005. Interaction of gut
microflora  with  tannins in  feeds.
Naturewissensechaften. 92(11): 497-503.

Haghighati, F., Jafari, S. and BEYT, E.J.,
2003. Comparison of antimicrobial effects
of ten Herbal extracts with chlorhexidine on
three different oral pathogens; an in vitro
study. Hakim Research Journal, 71-76.

lijima, N., Tanaka, S. and Ota, Y., 1998.
Purfication and characterization of bile salt
activated Lipase from the hepatopancreas of
red sea bream (Pagrus major). Journal of
Fish Physiology and Biochemistry, 18: 59-
69.

Jimenez, L., Rodri'guez, A., Ferrer, J.L.,
Pe'rez, A. and Angulo, V. 2005. La
Paulownia: una planta de ra'pido

IAYA

crecimiento como materia prima para
lafabricacio’n de papel. Afinidad, 62 (516):
100-105.

Okoth, E.O., Muchiri, M. and Ngugi, C.C,,
2016. Effects of dietary levels of essential
oil (EO) extract from bitter lemon (Citrus
limon) fruit peels on growth, biochemical,
haemato-immunological parameters and
disease resistance in Juvenile Labeo
victorianus fingerlings challenged with
Aeromonas hydrophila. 1-13.D01:10.1111/
are.13062

Prasad, G. and Charles, S., 2010.
Haematology and leucocyte enzyme
cytochemistry of a threatened yellow
catfish (Horabagrus brachysoma). Fish
Physiology and Biochemistry, 36: 435-443.
DOI: 10.1007/s10695-009-9313-y

Rungruangsak-Torrissen, K., Rustad, A.,
Sunde, J., Eiane, S.A., Jensen, H.B.,
Opstvedt, J., Nygard, E., Samuelsen,
T.A., Mundheim, H. and Luzzana, U.,
2002. In vitro digestibility based on fish
crude enzyme extract for prediction of feed
quality in growth trials. Journal of the
Science of Food and Agriculture, 82: 644-
654.

Silva, N. and Fernandes Junior, A., 2010.
Biological properties of medicinal plants: a
review of their antimicrobial activity.
Journal of Venomous Animals and Toxins
including Tropical Diseases, 16: 402-13.

Wang, Q., Meng, X., Zhu, L., Xu, Y., Cui,
W., He, X. and Zhu, R., 2019. A
polysaccharide found in Paulownia fortunei
flowers can enhance cellular and humoral


https://www.sid.ir/en/journal/JournalList.aspx?ID=289
http://dx.doi.org/10.22092/ISFJ.2019.119525
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.8.7
http://isfj.ir/article-1-2210-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1398.28.5.8.7 ]

[ DOI: 10.22092/1SFJ.2019.119525 ]

iy s ALS slaslae 51 A s solina s

O‘JLSAA 9 (Sdran GAJL&

immunity in chickens. International
Journal of Biological Mmacromolecules,
pp. 213-219. DOI:10.1016/j.ijbiomac.2019.
01.168

Worthington, C.C., 1993. Worthington
Enzyme Manual. Enzymes and related
Biochemicals Worthington Chemical. New
Jersey. USA. 730 P.

I\


https://doi.org/10.1016/j.ijbiomac.2019.01.168
https://doi.org/10.1016/j.ijbiomac.2019.01.168
http://dx.doi.org/10.22092/ISFJ.2019.119525
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.8.7
http://isfj.ir/article-1-2210-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1398.28.5.8.7 ]

[ DOI: 10.22092/1SFJ.2019.119525 ]

Iranian Scientific Fisheries Journal Vol.28, No.5

The effect of some herbal extracts on nutrition and growth performance, digestive
enzymes activity and immune parameters of rainbow trout (Oncorhynchus mykiss)

Khademi Hamidi M.**; Adineh H.; Harsij M.; Gholipour Kanani H."
*mohammadkhademill0@gmail.com

1- Department of Fisheries, Faculty of Agriculture science and natural resources, Gonbad Kavous
University, Gonbad, Iran

Abstract

The effects of Conocarpus erectus, Paulownia fortunei extracts and their mixture (50%+50%) on the
growth performance, digestive enzymes activity and non-specific immunity of rainbow trout
(Oncorhynchus mykiss) were studied. Fish were divided into 4 four experimental groups fed diets with
0% (T1), 1% of conocarpus extract (T2), 1% of paulownia extracts (T3) and their mixture (T4) for 30
days. One- hundred and eighty fish (57.00+ 4.09 g) were randomly stocked in twelve 70-L Aquarium
assigned into three treatments and a control group. The growth performance was significantly
increased in all herbal extracts fed fish compared to the control (P < 0.05); the highest value was
obtained by treatment 4. The food conversion ratio (FCR) was improved in all experimental treatments
compared to control. The digestive enzymes levels revealed significant increment in fish fed 1%
Paulownia extract (T3) in comparison with the other treatments and control. There were no significant
difference in protein and albumin levels of fish blood serum in different experimental treatments and
control (P > 0.05). While, glucose and hemoglobin levels were significantly increased in fish fed diets
containing plant extract. The results of this experiment showed that the use of conocarpus and
paulownia extracts can improve the growth, digestive enzymes and non-specific immunity of the O.
myKkiss.

Keywords: Rainbow trout, Plant extracts, Growth, Digestive enzymes activity, Non-specific
immunity
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