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Table 1: Ingredients of feed for rainbow trout broodstocks in the present study.
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Table 2: The premix used in the ration of rainbow trout broodstocks produced by Vetac pharmaceutical Co. (Sirjan,
Iran) including mineral and vitamin supplement: (per kg) equal to 1% of ration.
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Table 3: Final amount of zinc in produced rations for rainbow trout broodstocks.

oy 30 593 W i oy 4 (59 (0938 Olime $9) &l ylosd
(P25 kST 05 ono) (5 kST 055 o)
FONAE/YY - Jys
A9/0Y+- /Af ¥ 65y Slagus
AMEVEYNY ¥ G5y ST 35k
RYZARE TN f BioPlex Zinc T s,

& ool (gylol ks 5 49 325 o9

il SPSS 1581 6 5 51 oolail b zuls g Lol Judo g a5
sloslatwl b osls yog Jloy ¢ Judod 5 agyos 5l 8 .28 5
53951 b il g (sKed 5 KOIMOQGOrov-Smironov s ;1
3w s gloyles 5l ol mlbo ol b, Leven
UT 51 eslinal b eos¥ glab s i )Ly 5l bl
I aieSle amlie 6lp g 08 pwyp )b S bl
30,5 oolaiwl wo s A0 slexel mlaw ;o Duncan sl
b dl e Byl £ Slee &g b ools

P %]

Sty Gmyl » ol dlike byl il
JUeouw

ol glowdy o AST 4 ALT LGL"’M.PT ol 4 axg b
Wlosls oli | o)l ime S i slo )l syl
035 Jled ;0 ALT e oS (F Jsoz) (P<+/-0)
S 5 5 o 5 a2 oaslie 55, gine JoSo b st
2 AST w5l liae Gyt ol las (gl cme S
loles plo b 45 o YFEVEe Sl b S8 L
3 Gulegime Bl (P</-0) clls (g lo gixe IS
20,55 salie e slojles om ALP o3l i
oo D ojles e o LDH M}fl polie (P>+/+0)
e oo b ot 5l oSk ol i ) (gl
Slion b S et 5 o ieS BOAFEOP olia b 5,
I sine S iogy Jake sy slyls ASIYSEAS)
055655 GSH 5 (GYLS) CAT slom ! olme 5o
(P>l 0) ais cdwlive Galizes sl jled s 4o (GlawST
o sme calizee sloless y ;0 SOD o3l olie M
(F Jgoz) (P<:/-0) o9

.y

Jborows slowsdly (sl 3T iz

5 Babson g, 5l 5U5s,0mme SLSY 3l i ol
onl o oolatul SLSY 4y Slgg o baws 5 (VAVY) Babson
Ol 255) e ool o558 oS ) salizl b (iales]
50 9 ,YUTgl olfiws b ladiges ;o aupl ke g o sl
il G sl b spSeilal gl YE zoe b
el 5 (020 King 5 Kind 3, 5l 56laws o JISIT
Uzt (5l o oolaiwl Glawd 4 Slawd sy s bas
Marklund 3 Marklund g, 51 ;5gems 0S|y gm0 5]
bl ) il sl Ll aapl e (VY
VT g (@Y @ colys yo g Slbgls a4 bl o
L (Va0Y) Frankel 5 Reitman g, 5l auil gl
5 05 el (Ol @) osesl ool S0 e85l eolin
sl T zse Jsb o 5 WUl olKies b beasel
Goth sg, 51 ;YK 5,5 ojlail Glp g wals (5 pSo;lal
o oslawl (V44Y)

Jboows glaawdly Iyl Sl 5 (55 031001

Sragd Gbgy 4 g ENPOINt & jg0 4 o 5uie (55 o5l
Ehrhardt and ) o pll Xylidyl Blue ;I solawal L
L eVl eiige olKiws alws ,aus (Paschen, 1992
Gy 4 o9l ool il slacaS I eslixal
SxSel yraglh YE zsa Jsb 55 UVAtESt S, jregs
095y 5 peedS i sl (Burtis et al., 2012) 40,5
% eolaiul Cresolphthalein complexone /Endpoint
D395 b @l Laoee )0 mdS lags (b9 cnl olol 2
Ky Oad oS e ol Slsé )l K,y gmShieS uillis
30 a5 Cewl diged )0 04290 pedS lade b cnline dlol>
b 56T cpl el (s S o3lasl LB jiegils B0+ -OA+ zge Job
2wl (Rl (Ol A0) (gor Conmj &5 8 oS 5l eolial


http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html

L s s JeSe ciline pbie L wdas ol ) Slolan 5 bl

it g losd 30 oS (3 y YT 38 (g Jlomoms lowsdly s 35T p20lie jlono Blyxil g (aSilis dunnylio 1F Jgur
Table 4: Comparison of mean+SD amounts of seminal plasma enzymes of rainbow trout broodstocks in different
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Table 5:Comparison of mean+SD amounts of seminal plasma ions of rainbow trout broodstocks in different

treatments.
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Abstract

In the present study, the effects of feeding with different sources of zinc supplements including mineral,
nanoparticulate, and organic forms on the enzymatic and ionic changes of seminal plasma in rainbow trout
broodstocks were investigated. A total of 108 broodstock males with mean weight of 2138+93.45 g were fed
during 16 weeks in four treatments with adding 40 mg. kg™* of 1. Mineral zinc supplement, 2. Zinc nanoparticles
supplement, 3. Organic zinc supplement, 4. Broodstocks fed with control diet with no adding of zinc supplement.
According to the findings related to the effect of different rations on seminal plasma enzymes, the lowest levels
of ALT, AST, LDH and SOD enzymes were recorded in fish fed with mineral zinc supplement. These values
were significantly different compared to the control with the highest levels (p<0.05). There was no significant
difference in ALP value between different treatments (p>0.05). Catalase and glutathione peroxidase enzyme
values were not significantly different between treatments (p>0.05). Regarding the effect of different zinc
supplements on inorganic compounds of seminal plasma, it was observed that the phosphor ion was not affected
by these supplements (p>0.05) but a comparison between magnesium and calcium mean values (2.63+0.37
mg/dl and 7.23+0.15 mg/dl, respectively) in different treatments indicated a significant increase of these ion
values in fish fed with mineral zinc supplement compared to the control (p<0.05). In conclusion, regarding the
decreasing effect of mineral zinc on the transaminases values and its increasing effect on the inorganic
compounds values of magnesium and calcium in seminal plasma, this essential micronutrient could be
considered and further investigated as an appropriate dietary supplement for improving the sperm quality of
rainbow trout male broodstock.

Keywords: Rainbow trout broodstock, Food ration, Mineral zinc, Seminal plasma enzymes

“Corresponding author


mailto:sourinejad@hormozgan.ac.ir
http://dx.doi.org/10.22092/ISFJ.2019.119536                     
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.20.7
http://isfj.ir/article-1-2239-fa.html
http://www.tcpdf.org

