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ABSTRACT

This study was carried out to assihe effect of different commercial feed additives growtt,
survival rate and feed utilization of carp fingeds. Three treatments were used, conToniphos anc
Periavit respectively. The experiment lasted for 45 (s.The maximum growth was obtained w
Toniphos andPeriavit treatments respectively. On the other hamae reduced growth was recordec
treatment withcontrol. Generally, growth and feed conversionoratere improved for carp fingerling
fed on diets with feed additives compared to figti bn the corol diet. Feed cost essential to m:
1Kg weight gain compared to fish fed the contr@tdreatment was reduced by using feed addi
(Toniphos and PeriayifThese results indicated that usToniphosat level of 0.1% was the greatest
terms of growh performance and economic evalua.
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INTRODUCTION

Carp Cyprinus carpio L.) is one of the most important fish species weafjuaculture all over the worl
because of its suitability for the culture envir@mt) high growth rate, tolerance to environmerti@ss and it:
market demand (Ebayed, 1999; Sale 2007; Alhamadany, 2010 ). The artificial feed content stichave
considerable amount of protein, carbohydrate atg] fainerals, vitamins and any materials to inczethg fish
growth (Huismaet et al., 1979). Suitable diets needs to be supplied ¢ as a full or a supplementary di
Otherwise, the growth and diseases of fish mayadesed by the starvation and poor diet (Bagenaly;l
Lovell, 1989). However, protein is the importamdaexpensive part in fish diet in particular in atfiet.
Therefore, best apply of dietary proteins is neededefmnomical production (Andrews, 1977). The contdr
dietary protein which gives a good growth of cagpehds upon the protein quality, energy contethefdiet,
fish age, fish reproductive state,Hisondition and environmental factors such as teatpee, salinity, pH an
dissolved oxygen (Lovell, 1989). However, fish sipeoduction and market demands affect the pric
cultured fish, which depend on the growth of fiTherefore, the high-quajitdiet, which should have necess.
nutrients and feed additives to maintain fish Heatd good growth, are required for fish farmingm® of the
growthpromoting feed additives contain hormones, antitgotand salts (Fuller, 1992; Klaenhammer
kullen, 1999).

The aim of this study was to assess the effectthe feed additive¢Toniphos and Periavit) on growth
survival rate, feed utilization and economic evébraof common carpC. carpio ) fingerlings. However, th
use of these additives animal nutrition does not pose a risk to environment.

To best of our knowledge, no work has been repargag Toniphc andPeriavit as feed additive substance
carp aquaculture. Thigvestigation i a preliminary work conducted for the first #nto provide a ne\
perspective for the use of Toniphasd Periavit as a dietary supplement added to fish fegaromote a goo
growth for fish aquaculture
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MATERIALS AND METHODS

Sixty carp fingerlings withan average bodweight 10.18 0.77 - 10.51+0.39 gm) werecollected from the
outdoor of marine Science Center's fish farm, BaUniversity. Fish were acclimated to laboratory conditit
for ten days before being randomly distributedbititree equal group20L plastic aquar (10 fish each
treatment and two replicate for each treatment)essmting three nutritional groups. One group waontrol

and the other two groups represented the feedieeklitested. The experimental fish were weighedyet8®

days in order to regulate the daily feed rate whiels 3 % of the total biomass at twice / day foesedays

The total period of the expiment was 45 day

Photoperiod was 12h light/ 12h dark. Water tempeewas (28.5 + 0.08C)., dissolved oxygen was about 6.
+ 0.10mg/l. and pH was about 8.1 60 during the experime

Experimental diets were formulated from practicajredients (Tablel) where the control diet (A) wadthout
feed additives and the other diets were supplerdebte 1% Toniphos and Periavifor diets B and C
respectivelyl gram of feed additives was red with 100g of Food diet (Halver and Har@@02.

The trial diets were formulated to have almost 3@de protein. The trial diets were done by indinillly
weighing of each component and by carefully miximg mineral, additives with corn. Ttmixture was adde
to the components together with sunflower oil. Watas added until the mixture became suitable faking
granules. The wet mixture was passed through CBAhige machine with 2mm diameter to make the pe
which left to dry at roomemperature and then kept in frid

Different growth and feed parameters wcalculated following Sveieat al. (2000) as:

Mean weight gain (MWG) = (Mean final weig— Mean initial
Specific growth rate (SGR) =100 (InV—InW1) /T

where

W1: average initial

W?2: average final body weights, respectiv
T: time (days)

Feed conversion ratio (FCR) = Food consumed (gig¥it gain (g

Feed conversion efficiency (FCE) = (Body weightrg@)/ feed intake (

Survival rate = Number of survive fishotal number of fish at the beginning X100

The tested diets were analyzed for crude proteiR £6), crude fat (CF %), ash (%) following stand
Association of Official Analytical Chemists ( A.O.8.) methods (1995

Feed additives:
Toniphos and Periavit (Appetizers)

Composition of Tonipho&alc.glycenophosphate,Magnesium , glycenophospRatassium glycenphospha
Sodium glycenophosphate and Glyce

Composition of PeriavifNicotinamid¢, Vitamin B1(Thiamine), Vit B2 (Riboflavine)/it B6(Pyridoxine HCI).

Economic estimation was calculatédefv (1989), Faturoti and Lawal (1986) and Metal. (1997) as
Margin = Income from body gain weig- Feed cost
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Statistical analysis

The effects of the feed additive on growth,survivatte and feed utilization of carp fingerlings eemalyse!
using oneway analysis of variance (ANOVA) and significantffeiences among treatment means v
compared using Dhcan’s multiple range test (DMRT) using SPSS verdid (Duncan, 1955). Significance w
tested at 0.05 levels.

RESULTS

High survival rate was recorded during the expenimgTable 2).However, the survival rate was r
significantly affected by the supghentation of feed with additives (Table

Growth

The weight gain and specific growth rate (SGR)arfpcC. carpio) fingerlingded with diets supplementeand
without feed additives (Controdre given in Table 2

The final body weight of the fish groups fed ontslB (Toniphos) andC (Periavit) hagignificantly (P<0.05
higher than final body weight d@he fish at control die(A). Growth performance increased significantly (I
0.05) for the fish fed with diet Bollowed with diet C and the lowest was recordedattrol treatment (A

The maximum growth of the fish during 45 days wasorded in treatment E10.14+0.1% and followed by
treatment C (6.38 +0.04whereas the lowest growth was obtained i(5.89 £0.19).

The best weight gain (0.23 = 0.Q0df the fish per day was recorded by the fish fed widtady B (Toniphos)
It was significantly P<0.05) higher than that of fish fed with diet cantag Periavit0.16 + 0.00) and the fish
fed with control diet (0.15 + 0.00{Jable 2)

The highest value of SGR was recorded at treatBerfbllowed by treatment C and A. Their values &
97.22 £0.04 ,60.74+ 2.58 and 58.08 27 respectively

Similarly, carp at treatment Bdl with Toniphos gave the higheSGR (1.51 + 0.001followed by treatment ¢
(1.05t 0.04) whereas thlwest growth obtained by fish fed with controllegéatment A 1.0k 0, 06) (P <
0.05). Survival rate of fish at the three typesheftreatments as (100%) (Table 2).

Feed Utilization

Results of feed intake and feed conversion ratieRFof common carp juveniles fed different diets given in
Table 3. The best FCR was found in diet at treatrBe(1.59+0.06) followed by treatment C (2.4+ 0.10) and
the poorest was recorded at control Treatmen2.71+0.34) (Table 2).

The highest values of FCE wef®und a Treatment B (62.72 1.89) followed byTreatment ( (4118+1.78)
while the lowest of 37.08 + 4.75 waacorded at the control (Treatmentwith significant difference at P<0.(
(Table 2).

Economic estimation

Other overhead expensesre assumed unchanged. Price of one kg of diet@8%in was about 1000 D (Ira
Dinar (D) = 0.185US$) and price of ling of one kg live body weight of Carp was abo00@ D. Then, thi
cost of the 1Kg diet at the control diet is abdl@43 D and the cost for 1Kg of the diet with feelditives al
treatment B and C is in the region of 104&

DISCUSSION

Growth

Average of initial body weight of carp fingerlings fedetlexperimental diets at the start did not diffedi¢ating
that groups were homogenous. At the end of the rerpatal period (45 days), the group of fish fee
supplemented dieB and C (Toniphos al Periavit)grew better than the group of fish fed the condiet A.
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Similar results were previously suggested by of Met{2001), and Dialet al. (2002) for tilapia. Later, Khatte
et al. (2004) and Mohameét al. (2007) who also indicated that the Nile tilapOreochromis. niloticus)

fingerlings fed on diets supplemented by probiogigkibited better growth than those fed with thatoa diet

Comparable results were also reported by sevethbeiusing bacteria as a probiotics by Kozasa &) 8&

yellowtail (Seriolalalandei), Gatesour et al. (1989) for Turbot Psetta maxima) and Japanese flounc
(Paralichthysolivaceus) and Yanbo and Zing (2006) for common carpC( carpio). Noh et al. (1994) and
Bogutt al. (1998) who studied the effect of supplementing kmm carp feeds with different additive
including antibiotics, yeasS(cerevisiae) and bacteriag faecium).They reported a googrowth rate was foun
with probioticsupplemented diets but finally observed the gréatesvth occurred with the bacteriu

Feed Utilization

Results of feed utilization in terms of FCR and Fiicated that the addition of feed additives mac
significant improvement in feed utilization. Similar trendave been suggested by Khatt al. (2004) and
Mohamedet al. (2007) for probiotics use in diets for tilapia ferting. However, these results suggest thal
use of additives can decrease the amof feed essential for fish growth which making sigant decrease i
the production cost. It is possible to concluderfrthis investigation that the feed additive useghificantly
(P<0.05) improved feed efficiency. Similar resuligre alsoreported by Bomls al. (2002), Khattaet al.

(2004) and Mohamed al. (2007).

Economic advantage

These results indicate that the effectToniphosand Baribofayor improving growth and feed utilizatic
parameters of carp fingerlings will increase the peofit for the carp farmers. On the other hang
incorporation ofToniphos and Peria in carp fingerlings diets seemed to be economim@irporation levl
0.1% . The reduction of feed costs was clearlyeple in this study by using the additives for cfangerling
diets. This finding is in agreement with Khaet al. (2004) and Mohameset al. (2007).

CONCLUSION

From the present results, it could lmncluded that the positive influence of additioToniphos and Peria)
on growth performance of carp fingerlinC. carpio diets showed positive effects. From feed utilizatdata
and the economical point of view the diet supplet@émvith 1%Toniphoswas the best treatme

REFERENCES
Al-hamadany, Q.H.23010). Effect of different proteins levels of sogad chicken remaining on growth
common carp larva€yprinuscarpio (L.).Iragi Aquacuture, 2, 66- 78.

Association of Official Analytical Chemis (1990) Official Methods of Analyses. "l&ditIn: K. Helrich (ed.).
Association of Official Analytical Chemists, Inérlington, VA, USA.

Andrews, J.W. (1977). Protein requiremt. In: Regional Research Project. Catfish Production. dad
Agriculturd Experiment Station, University of Auburn, Al., BSpp. 1(-13.

Bagenal, TB.(1987). Aspects of fish fecundity. 8D. Gerking (Ed) Ecology of Freshwater fish Proghret
Blackwell Scientific Publications, Oxford: 1978;.pf£-101.

Bogut, ., Milakovic, Z., Bukvic’, Z ., Brkic’, S., Zimmer, R. (1998nfluence of probiotic Sreptococcus
faecium M74) on growth and content of intestinal microflanacarp Cyprinuscarpio). Czech. J. Anim. Sci. 43,
231-235.

Bomba, A., Nemcovd, R., Mudrona, D. and Guba, BOZ2The possibilities of potentiating tlefficacy of
probioticsTrends in Food Science and Technology.13,121-126.

All rights reservem

This work byWilolud Journalgs licensed under Creative Commons Attribution 3.0 Unported Lice
4




Noori Abdul-Nabi Nasiet al.,:Continental J. Fisheries and Aquatic Science 7128, 2013

Diab, A.S, EL-Nagar,0.G and Adld-Hady, M.Y. (2002). E valuation oNigella sativa L. (black seeds
baraka),Allium sativum (garlic)&Biogen as a feed additives on growth parfance ofOreochromisniloticus
fingerlings.Vet. Med.,J., Suez Canal University.2, 745-753.

Duncan, D.B. (1955). Multiple range and Mmultiplee§t.Biometrice 11,1-42.

Faturoti, E.O. and Lawal, L.A. (1986).Performande sopplementary feeding and organic manuaring
theproduction ofdreochromisniloticus.Journal of West Africa Fisheries, 1, 25-32.

El-Sayed, A.(1999). Alternative dietary protein s@sréor farmed tilapieOreochromis spp. Aquaculture. 178
149-168.

Fuller. R. ( 1992). History and development of potibs. In: Fuller, R. (Ed.), Probiotics: ttScientific Basis,
vol.232. Chapman & Hall, London, pp- 18.

Gatesoupe, F.J.(1989). Further advances in thétion&l and antibacterial treatments of rotifersfasd for
turbot larvae, ScophthalmusmaximusL. In: De Pauw, N., Jaspers, E., Ackefors, Wilkins, N._Eds..
Aquaculture -A Biotechnology in Progress. European Aquacultwei&y, Bredene, Belgium, pp. 7-730.

Halver, J.E. and R.W. Hardy ( 2002). Fish NutritiscademicPress, USA.824 pp.

Huisman, E.J., M. Breterler and A. Vismans (1SRetention of energy, protein, fat and ash in grgnéarp
(Cyprinuscarpio) under different feeding and temperature regimesd®ding World Symposium on Fi
Nutrition and Fish.

Lovell, T. (1989).Nutrition and Feeding of Fish.AVI Book, Van Nostrand Rnhold, New York, p 26!

Khattab, Y.A.E., Ahmad, M.H., Shalaby, A.M.E. andde-Tawwab, M. (2000).Response of Nile tilal
(OreochromisniloticusL.) from different locations to different dietarygein levels. EgyptJ. Aquat. Biol. Fish.,
4(4), 295-311.

Klaenhammer,T.D. and Kullen, M.J.( 1999). Selectéonl design of probioticnt. J. Food Microbiol.50, 45 -
57.

Kozasa, M. (1986).ToyoceriBacillus toyoi.as growth promotor for animal feediMjcrobiol . Aliment.Nutr. 4,
121-135.

Mazid, M.A., Zaher, M., Bgum, N.N., Aliu, M.Z. and Nahar, F. 1997.Formuatbf cos- effective feeds fron
locally available ingredients for carp poly cultwygstem for increase producticAquaculture, 151: 7.-78.

Mehrim, A. I. M. (2001). Effect of some chemical ljptants o1 growth performance, feed and nutrit
utilization of Nile Tilapia Oreochromisniloticus).M.Sc. thesis, Saba.Basha. Alex. University, 2f!

Mohamed,K. A., Badia Abdel Fattah and Eid, A. M.(3007).Evaluation of Using Some Feed Additives
Growth Performance and Feed Utilization of Monosex Nile lafiia  (Oreochromisniloticus)
FingerlingsAgricultural Research Journal, Suez Canal University. 7 (3), 49-54.

Noh,H.,Han, K.I.,Won, T.H. and Choi, Y.J. (1994jfd€t of antibiotics,enzymes yeast cultund probiotics on
the growth performance of Israeli caKorean J. Anim. Sci. 36, 480- 486.

Saleh, J. H. (200Meplacing of soya beans by duck wedemnagibba) in the dietsof Common cary
(Cyprinuscarpio).lraqgi Journal of Aquaculture. 1, 51-58.

All rights reservem

This work byWilolud Journalgs licensed under Creative Commons Attribution 3.0 Unported Lice

5




Noori Abdul-Nabi Nasiet al.,:Continental J. Fisheries and Aquatic Science 7128, 2013

Sveier, H., Raae, A.J. and Lied, R0Q().Growth and protein turnover in Atlantic salmdgarfosalarL.); the
effect of dietary protein level and proteparticle sizeAquaculture, 185: 101-120.

Yanbo,W and Zirong, X(2006). Effect of probioticer fcommon carp Cyprinuscarpio) based on growt
performance anddigestive enzyme activitAnimal and Feed Science Technology.127, 83-292.

Table 1The composion of ingredients (for 100 g feed) in experimenliaks.

Treatmer A B C
Contro Toniphos Periavit
Fish Mea 3C 30 30
Soyabean meal 15| 15 15
Corn| 15 15 15
Wheat bran 15 15 15
Wheat flour 20 19 19
Strach 15|15 1.5
Commercial feed additives — 1 1
Sun flower oil 212 2
Vitamin & Minerals 15|15 1.5
Total 100 | 100 100
Crude Protien 30.48 £+ 1.2 30.35+1.11 30.35+1.1
Crude Fat| 5.87 + 0.1: 5.86 +0.35 5.86 +1.0t
Ash 11.25+0.2. 11.23 +0.14 11.23+0.1
Moisture 7.19+0.2° | 7.06 £ 0.1! 7.06 +1.6(

Table 2Growth and feed utilization of fingerlings of commcarp fedexperimental diets containing varic
sources of feed additives type for @ys

Treatment A B C
Control Toniphos Periavi

Initial weight rate (gm) 10.18+ 0.77° 10.43+ 0.19° 10.5% 0.39°

Final weightrate (gm) 16.06+ 0.58° 20.56 + 0.34 16.88 + 0.3°
Weight increment rate (gm) 5.89+0.19 10.14+0.1% 20.56 + 0.3¢
Growth rate (gm/day) 0.15 +0.00F 0.23+ 0.001° 0.16 £ 0.00F
Relative growth rate (%) 58.08 + 6.27 97.22 + 0.04 60.74+2.57
Specific growth rate (%/( SGR) 1.01+0.16 1.51 + 0.001 1.05 + 0.02

Food conversion ratio (FCR) 2.71 +0.34 1.59 + 0.06 2.42+010¢

Food conversiolefficiency (FCE 37.08 +4.7% 62.72+ 1.89b 41.18+1.7¢
Survival rate 100% 100% % 100

Values are means + S&f three replicates. Values within column with difnt superscript are significan
difference P < 0.05).
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