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ABSTRACT

A study was conducted to Comparative study of fieeteof dietary Prebiotic (Saccharomyces cereesi@®.2%),
Acidifier (0.15%) and prebiotic with acidifier onrgwvth parameters of rainbow trout grower's (150 +d¢f
compared to fish fed an un-supplemented diet, liaethieplicate. The prebiotic and acidifier was ndixeith a
particular commercial diets. The fish were evaldsa¢ days 10, 20, 30 and 40 of being fed by theraxental diets
in order to obtain, growth rate, total length, feednversion rate, feed intake rate and survivakrafhe result
indicated that, significant differences in feecakd were found between different groupsQR05) and the prebiotic
group had the highest feed intake. During this gtugish fed prebiotic and prebiotic with acidifielisplayed
significantly increased (R0.05) special growth rate compared to the control aacidifier fed fish. Fish fed
prebiotic displayed significantly decreased<(P05) feed conversion rate compared to the corgtmal acidifier fed
fish. Fish fed acidifier displayed significantlyaleased (P<0.05) total length compared to other groups. During
testing, no casualties among the treatment groumb @ntrol fish were observed. The survey restitsved that
the rate of 2 kg tohof prebiotic can improve fish growth parametersimparison with other groups.

Keywords: Prebiotic, acidifier, growth parameters, rainbmaut.

INTRODUCTION

A prebiotic is defined as a nondigestible food adient that beneficially affects the host by sélety stimulating
the growth and/or activity of one or a limited nuenlof bacteria in the colon and thus improves hestth (Gibson
and Roberfroid, 1995). The stimulated bacteria khde of a beneficial nature, namely bifidobacteaiad
lactobacilli (Gibson et al. 1999). To have theste@$, Prebiotics must be able to withstand digesgirocesses
before they reach the colon and preferably pethistughout the large intestine such that benefits apparent
distally (Gibson et al. 2004). Some advantagesabiptics include(a) resist gastric acidity, hydrolysis by enzymes
and Gl Absorption. (b) Be fermented by the intesdtimicrobiota. (c) Stimulate selectively the growdhd/or
activity of intestinal bacteria associated with Iteaand well-being (Merrifield, et al. 2010Prebiotics have
demonstrated some benefits in fish (Burr et al0R2@atlin et al., 2006; Ringg and Olsen, 2008gRiet al., 2010)
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but the useof prebiotics in salmonid studies remains reldyivenited. Based on the prebiotic results avaiaii
reviews, on the effects of adding prebiotics irh fdiets, more research efforts are needed in dadprovide the
aquaculture industry, the scientific community, ttegulatory bodies and the general public with tleeessary
information and tools. (Merrifield, et al. 2010).

Acidifiers consisting of organic acids atlieir salts present a promising alternativeamimal nutrition, acidifiers
exert their effects operformance via three different ways: (a) in thedfe(b) in the gastro-intestin&dact of the
animal; and (c) due to effects on tAeimal’s metabolism (Freitag, 2007cidifiers function as conserving agents
by reducing the ptof the feed, and thereby inhibiting microbdowth and thus lower the uptake of possibly
pathogenic organisms and their toxic metabolieshe farmed animals. The mode of action of orgawgids in the
intestinal tract involves two different ways: one hand they reduce the pH-level in $h@mach and particularly in
the small intestineand on the other hand inhibit growth of gram neggdbiacteria through the dissociation of the
acids and production of anions in the bacteciglls. Most organic acids have a considerabteunt of energy
(Luckstadt, 2008). The aim of the present study veaivestigate the study of the effect of diet&@mnebiotic
(Saccharomyces cerevisjaand acidifier orgrowth parameters in grower's rainbow trout.

MATERIALS AND METHODS

Rainbow trout ©Oncorhynchus mykissvere obtained from a commercial fish farm. Thehfiwvere fed with a
standard commercial feed (Faradaneh, Iran) (tdblelhe fish had not been vaccinated no exposéidhaliseases
and were deemed specific pathogen free. The figle aeclimated for 1 week in tanks before the sihthe trial.
After the acclimation period the average weight aotdl length of the fish was 150 £+ 5 g and 25.5+0m,
respectively. The fish were divided into 2500 Lksmluring the trial, water temperature, oxygen eoi@tion and
pH value were kept at 12.5%] 7.5+0.25 mg L}, 7.2+0.5, respectively. During this study a cohtnmup and three
treatment groups each received 100 pieces of rairtbout, in total 1200 were tested. In first treatrh group
amounts of 2 kg/ton prebioticSaccharomyces cerevisjafA-max, USA) (Asadi, 2008) , In Second treatment
amount of 1.5 lit/ton Acidifier (Acesol Plus, Ita)y(de Wet, 2005)(table. 2) and In third treatmamtounts of 2
kg/ton™ prebiotic (Saccharomyces cerevisjaeith 1.5 lit/ton Acidifier, were used. All groupsene fed on their
respective diets four times daily (08.00, 12.00,006and 20.00) for a period of 7 weeks. The feediatg was
initially 1.2% of body weight per day and graduallgcreased to 1.1%. During this study, the valfigsebiotic and
Acidifier in sunflower oil (30 ml per kg food) migeand Pellets were sprayed on a uniform. Be ndted for
uniformity of the test, sunflower oil was addedfe control group. The fish were evaluated at d&s20, 30 and
40 of being fed by the experimental diets in ofgeobtain special growth rate (SGR), total lendgied conversion
rate (FCR), feed intake rate and survival rate.

The growth performances of growers were calculageskd on standard formulae: SGR= (In final weighinltial
weight) x100/days, FCR= feed consumption/body weiggin and survival rate= (final number of fishtial
number of fish) x100 (Luo et al., 2010, Hagghighale 2009).

Table 1. Proximate composition of commercial feed)ry matter basis)

Ingredients(%) GFT2
Crude Protei 36
Crude lipid 14
Ash 10
Fiber 4
Phosphorus 1
Moisture 11
Gross energy (kcal Ky | 4462

Table 2. Profile acidifier used brand Acesol plus

materia Amount per litel
Acetic Acid 400000 m
Lactic acid 90000 mg
Citric acid 10000 mg
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RESULTS

The effect of prebioti¢Saccharomyces cerevisjeand acidifier orgrowth parameters in grower's rainbow trout is
displayed in Table 3. The result indicated thagnsicant differences in feed intake were foundwezn different
groups (P<0.05) and the prebiotic group had the highest fieéake. During this study, Fish fed prebiotic and
prebiotic with acidifier displayed significantlydreased (”0.05) special growth rate compared to the contndl a
acidifier fed fish. Fish fed prebiotic displayedsificantly decreased (®.05) feed conversion rate compared to the
control and acidifier fed fish. Fish fed acidifidisplayed significantly decreased<B.05) total length compared to
other groups. During testing, no casualties ambegreatment groups and control fish were observed.

Table 3. The effects of peribiotigSaccharomyces cerevisiae) and acidifier on growth parameters in grower's
rainbow trout

Factor

Total length SGR FCR feed intake

Group
contro 28.22+0.0° 95+2.8¢ 1.17+0.0°? | 113.65+0.0°
Prebiotic 28.26+0.0° | 104+0.57 | 1.12+0.00P | 114.55+0.0°
Acidifier 28.12+0.01 | 105.33+1.45 | 1.15+0.0 | 120.5+0.28
Prebiotic + Acidifier | 27.6+0.3 84.67+1.45 | 1.37+0.0f | 117.35+0.02

DISCUSSION

Prebiotics mainly consist of oligosaccharides prongobeneficial bacterial growth within the Gl ttg¢ibson et
al., 2003). Gibson et al. (2008uggested that a prebiotic has to resist gastiditachydrolysis by (mammalian)
enzymes and Gl absorption, be fermented by thetintd micro biota and stimulate selectively thevgh and/or
activity of intestinal bacteria associated withItieand well-being(Gibson et al. 2004).

Acidifiers can mitigate the impact of bacterial énfions, thereby preventing diseases and thusdaifiprhigher
survival rates. The use of acidifiers can be aitiefit tool to achieve sustainable, economical saf# fish and
shrimp production (LUckstadt, 2008).

During periods of high feed intake, such as whemathimals are young or when the feeds are high itepro
hydrochloric acid concentrations in the stomachradeced. This reductionegatively impacts pepsin activation
and pancreatic enzyme secretion and impairs dareftroviding acidifiers in the feed addresses fhrizblem and
aids feed digestion (Eidelsburger, 1997). Positdéffects of organic acids on protein hydrolysis have been
demonstratedMroz et al. 2000). Similarly, feed supplementatieith organicacids has been shown l@ad to
lower duodenal pHmproved nitrogen retention and increased nutriggestibility (dverland et al. 2000).

During this study, significant differences in fegilake were found between different groups<@®05) and the
prebiotic group had the highest feed intake.

Fish fed prebiotic and prebiotic with acidifier piayed significantly increased (®.05) total weight gain compared
to the control and acidifier fed fish. Fish fed lpatic displayed significantly decreased<(P05) feed conversion
rate compared to the control and acidifier fed.flsish fed acidifier displayed significantly decsed (P<0.05) total
length compared to other groups. During testingcasualties among the treatment groups and cofigiolwere
observed.

More information about the effects of prebioticsgyowth performance is available for MOS. In triglish rainbow
trout reared either in fresh water net Cages @hfm@ater raceways, Stayket al. (2007) found that 0.2% dietary
MOS supplementation increased final body weight sedtliced feed conversion ratio and mortalities athinet
cage— and raceway-reared tr@itaykovet al. 2007.

In using prebiotic such as mannanoligosaccharidestdoligosaccharide and galactooligosaccharide, ube of
Atlantic salmon fish meal-based diet supplement&t W0 g kg-1 of these prebiotics did not showeféas on
growth and digestibility (Grisdale Helland et a2008). In using commercial prebiotic Grobiotic®-Aked
efficiency was significantly improved when usingfaweek diet was supplemented with 10 - 20 g kd-this
commercial food on hybrid striped bass, but theminowas not significant (Li and Gatlin, 2004). Saktdoust
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nobaret al (2011) reported that FCR and SGR significantlyeetiéd in fingerling rainbow trout fed prebiotic
(Saccharomyces cerevisja€Salamtdoust et al 2011). As a result, despite wlorks of different farmers and
researcher, the intake of prebiotic is primarilypeedent on the types of ingredients used in diehditation and
will therefore vary widely among species and digtsusefian and Sheikholeslami Amjr2009)

The use of organic acids however was not only desteSalmoniformes, but also in tropical warm-wagpecies,
like tilapia or catfish. Ramigt al. (2005) tested the use of potassium-diformate amnaantibiotic growth promoter
in tilapia grow-out in Indonesia. Furthermore, fisere challenged orally starting day 10 of thewatperiod with
Vibrio anguillarum.The 2 kg toft inclusion of the potassium salt of the formic algdd to an improvement in
weight gain and feed conversion ratio in tilapial8/6% and 8.2% respectively and indicate furtheartbat the
chosen acidifier is able to counteract bacteritgdtions in tilapia.(Ramlet al. 2005). The effect of supplementing
commercial diets with sodium salts of lactic andgionic acids were tested in Arctic charr in brabkivater at &
.Fish fed a diet with 1% sodium lactate added iadteased in weight from about 310 to about 630 §4 days,
while fish fed diets without either salt reachefiral weight of only 520 g (P < 0.05). Inclusion d% sodium
propionate in the diet however had a growth-defmgssffect compared to the control (P < 0.05) (Rin$991).

As regards, beneficial effects of prebiotic anddiier, the present study indicates that the rdt@ &g ton' of
prebiotic can improve fish growth parameters inwggs rainbow trout and Use of acidifier alone osage 1.5 lit
toni! Can have negative results in this parameters.
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