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Table 1: Ingredients and approximate
analysis of used diet in culture of Caspian
kutum fry
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Table 2: Biochemical serum parameters of kutum fry fed diet containing different levels of fennel essential

oil after 60 feeding days

abjl, abjl, abjl, «Ll, wald S sasls
($++ mg/kg) (F+» mg/kg) (¥++ mg/kg) (- mg/kg)
BIFYE VO FAAE- ¥ FAVE- PV A HIRs YE @/l o6 (59
VosE.[-0° V/FaE /- 5° X0 B ETG R @/dl)y cpo g
O/ FEY/YY Y/pak fy” Yisske v’ Y/FE- ¥ = @/dl) o guls
YZZARE VIR AREA I VVFIA-£y/Y - YYS/fed)ofe D YYY/f-EV AN (MQ/Al) &5 yuusnsdS 5 55
YVFI8-EVY YEF/Y £ VAY? YEVAYEYY YVY/A-£4/A8° YV A P mg/dl) Jg ymds
P/ ALY - JAS sa/fataya® $EITVEE VYD ALV AD VY/VE£ BT mg/dl) ;5485
YONEYIAL® Ya/p) FEP YFIASENVYP YV TV YO/FEY/AL® Mg/dl) Jo 3 5s5

P2 0) ol Hlo pme Dglas saimsplis s o 4 Dglate By > o(Hlare Bl aslE) Sl
*Mean (£STD), Different letters in each raw show significant difference (p< 0.05)

sz ol oy a4 aljly uilel ogidl (P<-/-0)
TSP b el cage 55 by e b
P<-120) 20,5 valls 4y S bjlond (95 %yl
el ke Froojled 0 e Sg Gl (eS8 g
P<A1+0) ol oadlice 0, p,5LS 5 aljl, ulal
el 5 s Tt o 55 Js il e i
Yoo Jled b aS ael casns o> 05508 5 aill,
ol s gme Bl bl  Gulel 65 s
sles plo g wals [ls L as Jb o .(p>4/-0)
oads ools Hlid ¥ Jguz yo a5 ghailes (P<:/-0)
Al oddlive wals jles jo Sl e op in ol
oilol 0,5 Lo £o 0 Jlos b o gme OS] (gl ks a5
P<10) wdbos oz p kS o Gl 4wl
bl S e P e 50 S liee (S
sebas (P<-/+0) b dmlie oy p,55lS 5 alll,
IS Il Gliee lul 5l slajles 0 S

el 0090 sl Lo

abjly bl sl slajless oled Golal o
Sbas wald e & Coid 1) 6 (g jlade o i
Sy Hlogme kel Ll Gl sl ol a5 sl
26 g Gl (n i dglie (ol 5o (P74 0)
rr oSS by, il oS ke P s
S 50 megd] e duslie (P74 0) o oalice
oS oy plis wbl, selel sl glaylas 5 aals
ol o8 koo Ve e e o resdT Gl (2
D) OWS| aS ol somlin 0y ’a)f9l..5 2 A.vl;)‘)
20 S g P<-/00) el bles plo b gl
URERT ST FN WNE ST SR
g 2ol jles bl Jae ST lils a4 wl comlin
Sy 0y 23S st ity ol oS ke Ve e
P<-/+0)
Ol eyt ilesl 51 Jol ol el
pS oS palsly puilel o8 Lo #ee jles o (pdgldS
Slows b Gl gime BT gl a5 al svmlis o,
oy albyly Luilel sl oyl ple 5wl
b odmlice dall Slewd o Glie (o ieS (P</+0)


http://dx.doi.org/10.22092/ISFJ.2017.110294
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.4.3.9
http://isfj.ir/article-1-1452-fa.html

[ Downloaded from isfj.ir on 2025-11-18 ]

[ DOR: 20.1001.1.10261354.1395.25.4.3.9 ]

[ DOI: 10.22092/1SFJ.2017.110294 ]

ety S glie g a e (obiand ga sladaiil 3 A s s (Foeniculum vulgare)ab sl puibad @l 3 ol,Kan 5 (5 594

Jgaz 50 odwlcaway polie .ob (6 uSoslail ailjg, & g0

el oy, 8 @11 Y

o el ‘_,wl.o)T s g0y c.,:T = oyl )b
-4 ol oS syl 6)sh i plie )5 169

355 6byd i (Blodzy (65940 il e 50 O (S (o ol :F Jga
Table 3: Water quality parameters during salinity stress test of Caspian kutum fry
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Table 4: Cortisol and glucose level of Caspian kutum fry fed diet containing fennel essential oil after 60

feeding days before salinity stress (0.7 gr I'*) and after stress with different salinity (6, 13, 20 gr I') in 2, 24
and 72 h after stress test.
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Abstract

This study was carried out to investigate the effects of different levels of fennel essential oil
(Foeniculum vulgare) on some biochemical parameters and salinity stress resistance of
Caspian Kutum (Rutilus kutum) fry. For this purpose, Kutum fry with an average initial
weight 0.6+0.002 gr were divided randomly in 5 treatments including 0 (control), 100, 200,
400 and 600 mg fennel essential oil/kg diet and fed 3 times a day at a ratio of 7-12% body
weight for 60 days. At the end of the experiment, biochemical parameters and salinity stress
resistance were assessed. Results of serum biochemical analyze showed that the highest level
of total protein and globulin was observed in 600 mg fennel essential oil/kg diet. The highest
level of albumin and cholesterol was observed in 100 and 400 mg fennel essential oil/kg diet
and the highest level of triglyceride, glucose and cortisol was observed in control (p<0.05).
Results of salinity stress (6, 13 and 20 g/I) showed that 100 and 400 mg fennel essential oil/kg
diet treatments showed the lowest response to stress and there were the lowest changes in
cortisol and glucose levels before and after stress compare to control. Highest survival was
observed in 100 and 400 mg fennel essential oil/kg diet. In conclusion results suggested that
Fennel essential oil can improve immune system of fries by promoting biochemical
parameters (total protein, albumin, globulin, triglyceride, glucose and cortisol). Also plays
important role in increasing stress resistance of Kutum fry and the best operation is related to
100 mg fennel essential oil/kg diet.

Keywords: Kutum (Rutilus kutum), Fennel essential oil, Biochemical parameters, Survival,
Salinity stress
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