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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
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Table 3: Water quality parameters during salinity stress test of Caspian kutum fry

EPEI{FORRVS DS pH Jekxo ¢y amnsT Lo )
P N R PS5
(! (e
YY/$E£-IANP AAAREVAR S IAAEIINE VIEYE-/FAD YV/EVE XY ©/1it) # g g
RN ESARE ANARE- [V« NNE-[ 5y AYENYO YAVENYD @YY g,y 9u
AREivas FIAVE- /- YY AIYYE: [+ YA Y/A£- /720 YANYE-NYD @MDY+ g g

ooyl goyh 3l el YY B Y Sloj alold
ol L;.o.b wss,s I8 J""J/P)f Yo Gogo
Som celo VY plej 5o idlp SV (5505 )0 culnbe
2 S Ve 6y 5o wald jles )3 J935555 lies
sk B g Ve lales (o (P 0) il il
Ol Rl el VY o ¥ slagley o 5 Guill 0,5
Sl oy oyl Gy Oloy & S U955
oS UM.»LM:\ cdale P QlA)‘ J;Le,..a );\ ST N P<-/-0)
Y 5V Glagle; ,0 (PZe/+0) 095 o gime bojles
4 S SlysS G e 698 oyl ) Gy Sl
A oawline wald jled jo Ll 3 i ole;
3 55 Ol el 51 B Y Jgoz el 2
Solel a5l a8 el Cavny Jlade oy ytion dals jles
Pl Foo g Ve e L g BB
Jol> loazsly (0> /- 0) vl svmlive ailyjl, il
sole; o Sllp 57 6550 55 S5I5 (liee aaliie
Jsoz 5o Gyl 518 5 6558 ool 5l Gy il

Sl 00 o0l QLN.: ¥

bl 2 1639 4 oyl GlalosT 51 ol g
% Jo5sS Ol il 51 S ey yo Y Jgux
Slo b awslie jo ailsly uilel o5 e Voo Jles
aS Y )‘Aﬁ.n UJ).'.J wl.w‘ ﬁ)fui.dc f.- 9 ol
P<-20) ol plas sals jlad b g lo gre B

Ole e S 7oy o b g @ilhe
Pk Fros Ve weld Glajles o Joid,sS
3w el VY o YT Y lagle; o bl uilal
28 Al el ) G gley A S el
P>-1-0)

2 Jorsss Olme eSO 6yeh o
oles g oeilel o5 e Fre g Ve als lolas
o 4 e oyt 51 g ieles VY 5 YE Y gla
5 obos blize 51P<+/+0) cdly Lialdl oyl 51 L3
30 (P B) g )bgs‘-’“’ b yled oy il clale
st (S oyl e el YE 5 T lagls;
P ke Vo lend 5o el S Gy Olej 4 e
el VY Gl 50 Ll s ovmlie ailly  uilul
Sbesd 58wyl 5l Gl Ole) 4 S S (n ReS
A odeliv U”“"L‘“" f)fQSL"Q f..


http://isfj.ir/article-1-1452-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.110294

[ DOI: 10.22092/ISFJ.2017.110294 ]

Downloaded from isfj.ir at 19:48 +0330 on Monday January 1st 2018

WAG lies 38 ol anly 5 caaans Jlw

Ol oM gale lae

Gog oyl 31 Gl (BOIAE 395 £ 51 gy Al (bl b oudiay A8 ad llodaz (395 3595 9 JaiaiyeS liwe :F Jeu
Hom el VY 9 TP LY Glagloy 5o (dlp,S Yo 9 )Y F) alisio slagygd b oyl Jlosl 51 (g (dlp )5 +/V (559%)
o !
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 1Y) 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 O (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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