Available online at www.pelagiaresearchlibrary.com

4
4 = ) )
N ' R Pelagia Research Library
' Advances in Applied Science Research, 2013, 4(5)82244
Library

Library

ISSN: 0976-8610
CODEN (USA): AASRFC

Responses of major replacement of dietary proteing) combination with
glucosamine, on the growth performances dflarias batrachus fingerlings

S. Chowdhary!, P. P. Srivastavd®’ W. S. Lakra™®, A. K. Yadav*, R. Dayafand S. Mishra®

!National Bureau of Fish Genetic Resources, Canayfoad, P.O. Dilkusha, Lucknow, India
%Fish Nutrition, Biochemistry and Physiology DivisjaCentral Institute of Fisheries Education, Panaly] Off
Yari Road, Versova, Mumbai, MS, India
3Central Institute of Fisheries Education, PanchMa@if Yari Road, Versova, Mumbai, MS, India
*Aquaculture Research and Training Unit, Nationat@au of Fish Genetic Resources, Chinhat, FaizabaodiR
Lucknow, India
°Fish Taxonomy and Resources Division, National Buref Fish Genetic Resources, Canal Ring Road, P.O.
Dilkusha, Lucknow, India
®Babasaheb Bhimrao Ambedkar University, Raebargitigd, Lucknow, UP, India

ABSTRACT

Assessment for the replacement of animal proteiplégt protein, blended with glucosamine, feedirngld of 12
weeks was conducted for growth performances inmASiatfish, Clarias batrachus fingerling (av. wt220.01 to
2.59+0.019).Six (34.27to 43.52 %,CP;3771.5to 3990.48k68Qg, GE and crude lipid 1.67to 6.70%) diets were
formulated. The animal or plant protein componefithe diets was progressively added with glucasar@.5, 5.0
and 10.0 % in basic ingredients(F-1, PAG:: 0:108;0F-2, PAG 0:100:5.0; F-3, PAG 0:100:10.0; F-4, BA
75:25:0.5; F-5, PAG:: 75:25:5.0; F-6, PAG:: 75:250.0.The best growth was recorded in fish fed KL a
19.4+1.69g in F1 followed by F2, 18.740.6 g and AR.640.5g. Amongst the plant protein fed fisheswsdt best
growth in F4 followed by F6 and F5. The survivalsweproved in glucosamine supplemented feeds rgrfgim
73+4.9 to 8043.8% whereas, the control showed §4%. The FCR, SGR, PER, feed intake, protein éntakged
between 1.9 ©.1 to 2.4 +0.2; 32.88 to 170.5%; 0.9968.02 to 1.75 +0.03; 136 +15.0 to 600.0 31 mg; 68.5 +

5 to 187.6_+11 mg. The synergistic growth on supplementingeme and glucosamine showed significance
(p<0.05) in case of weight gain, FCR, SGR, PHR flesults suggest that the feeding habit of stefiith small
crustaceans is met by the addition of glucosantieegfore, it is confirmed that glucosamine has iotga growth
promotion in this fish when blended with plant anighgredients.

Key words: Glucosamine, Growth, Animal/plant protef@larias batrachus Fingerlings.

INTRODUCTION

As aquaculture production continues to enlarge ndexd for high-quality & cost-effective protein soes increases
(Mundheimet al. 2004).Fish meal and fish oil are main raw materi@lthe production of fish feeds (Cabellerb

al. 2002; Bellet al. 2010). They are also expensive feed ingredientspeoed to some alternative plant sources
(Mundheimet al.2004). Feed management determines the viabiliqgofculture as it accounts for at least 40-60%
of the cost of fish production (Jamu&Ayinla2003)edricing the feeding costs could be key factor tmcessful
development of aquaculture. Protein is the moseesgive component in fish feeds hence it is knowretire in
relatively large amount by several fishes (Del@bh@l. 1958; Ogino & Satio1970; Nose & Arai 1972; Andersin
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al. 1981; Maziet al. 1979; Wee &Tacon1982) the exact level of its regmient for formulation of well-balanced
feed and also the most important factor affectingagh performances of fish and feed cost (Loveli89). The
reduced growth may be due to anti-nutritional fex{treet al.2011; Francit al. 2001; Leenhouwerst al 2006).
The histological changes in intestine can also cedyrowth performance on feeding plant proteins rg\et al.
2006; Boonyaratpaliet al.1998; Krogdahkt al.2003; Heikkineret al.2006).

Therefore, many plant protein sources have beed ts@artially or al-most totally replace dietaighf meal in
order to reduce cost of feed ingredients (Kaughill. 1995; Refstieet al. 2000).1t was found that costly fish meal
can be replaced with low in cost but equally effecplant protein sources for the preparation afaamlture feeds
(Eidet al.2008; Abbaset al.2010; Nazish & Mateen 2011).Soya products haverneca widely used protein rich
feed ingredient in diets for fish species, whicldig to its moderate price, high availability ire itmarket and the
relatively well-balanced amino acid profile (Kauskt al. 1995; Davies & Morris 1997; Ustglu & Rennert 2002;
Romarheimet al. 2006; 2008; Bilgliven & Bag) 2011). Due to evermore research data a consigesabcess has
achieved in supplement of FM with SBM plant protein aquatic animals (Dersjant-Li 2002 & Kauslekal.
1995). However, at higher rate of replacement efftthmeal with SBM encouraged growth retardatiay e due
to imbalance nutrition in carnivorous fishes (Kalstt al. 1995; Toma'®t al. 2005; Wanget al. 2006; Martinez-
Llorenset al2009; Yeet al2011)and/or higher ammonia excretion(Ballestragzal. 1994, Tantikittiet al2005).
Glucosamine, an amino sugar and a prominent precurghe biochemical synthesis of glycosylatedtgins and
lipids synthesize chitin, is one of the most abumidaonosaccharide (Horton & Wander 1980; Rosemaii;20
Muzzarelli 1977) which composes the exoskeletonz$taceans and other arthropods. It has beerestablished
that animal protein performs better than plant giroin the growth and nutritive value of cultivalileh (Rao &
Kumar 2006). Silkworm pupa is one of the unconieral top class animal proteins (65-67%). Recyclifighese
wastes into an acceptable source of animal prateihe feed of fish is a big challenge in the pitrsifi sustained
procedure of inexpensive catfisGlarias batrachusfeed. Silkworm pupaeBombyxmol)i are a low cost animal
protein source, rich in both protein and lipid (Bfaun et al. 1989).

Different soya products are suitable and resuffdad growth in catfishes and other fish specieso{@tharyet al.
2012; Ustaglu & Rennert 2002).Sarowar and coworkers (2010)ehstuidied the impacts of different diets on
growth and survival o€larias batrachugyrow-outs.Clarias batrachusis a native to Asia and the most popular in
aquaculture and aquarium trade among all the Aspaties (Ng & Kottelat 2008). It is a promising aquiture
candidate owing to its good growth, hardiness,ciffit food conversion, excellent nutritional prefiand high
market value. It is one of the most economicallpamant indigenous freshwater in Asia becauseviery attractive
with good taste hardy rugged medicinally valualyid has tremendous popularity among consumers (Hossal.
2006; Goswami,2007; Debnath 2011). A concertedteffeed to be made to enhance the culture perfarenafC.
batrachus The present study was taken up to study the tefigcmajor replacement of dietary animal protejn b
plant protein, blended with glucosamine, on theaghoof Clarias batrachus fingerling;

MATERIALS AND METHODS

Fish and feeding trial

Fingerlings of catfishClarias batrachusobtained from a single batch of hatchery bred sgawbroodstock were
used in the experiment after acclimation for oneckveln the wet laboratory the experimental fiskiarias
batrachus fingerling(av. wt. 2.20.01 to 2.5g6.01g) were subsequently segregated and stockexkparate
specially designed plastic pool (capacity 300 htaming 100 | of tap water with continuous aena}jan a groups
of 50 fingerling in each pool. The experiment ceteil of three replicates for each feed and contirioe84 days.
The experimental feeds were hand-fed @ 5-10% ofdta body weight. Each scheduled daily ration Ipatich of
fish was divided into two equal proportions andrilisited to the fish at 11:00 hr and 17:00 hr retigely. Initial
and subsequent fortnightly weight gains (g) wemsrded on electronic balance (make: Sartorius,n)aga the end
of the experiment 6-8 fish from each treatment weaerificed and analyzed for proximate compositidrthe
muscles. The water quality parameters were recdatadater temp, pH, dissolved oxygen and totahbtity.

Experimental feeds and feed preparation

Six feeds were prepared by using plant & animatginan combination with glucosamine source forakstatfish,
Clarias batrachus Ingredients and proximate composition of the expental feeds are given in Table - 1. The
animal and plant protein component of the feedspragressively added with glucosamine 0.0, 0.5254 10.0 %
with basic ingredients like fish meal, silkworm gy soybean meal and casein (F-1, PAG:: 0:1000%; PAG
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0:100:5.0; F-3, PAG 0:100:10.0; F-4, PAG :: 75:25;F-5, PAG:: 75:25:5.0; F-6, PAG:: 75:25:10.Csl#neal was
freshly prepared from in lab from dried trash fishmainly Mystusvittatus Puntiussophorgetc. Live silkworm
pupae were procured from Department of Applied AalirBcience, Babasaheb Bhimrao Ambedkar University,
Raebareilly Road, Lucknow, reared uptd"Wistar larvae & then de-oiled in the lab by di-étbther (Merck). The
de-oiled pupae was dried in oven at 60 °C for am lamd powdered and used for feed preparation fadas were
prepared by thoroughly mixing of the dry ingredgeimt a mixer and water was added to make stiff ogch feed
was cooked in a pressure cooker for 15minuteshiiptoper gelatinization of the ingredients. Finalboked moist
feeds were stored in plastic zipped polybags iezer (-20°C) until used.

Analytical methods & Statistical analyses of data

Proximate composition of feeds and fish carcassss analyzed following methods AOAC 1990. All saegalvere
analysed in triplicate. Dry matter was estimatedradrying in oven at 105°C for 24 hours; crudet@iro(N x 6.25)
by the Kjeldahl method after acid digestion; Crligiel by di-ethyl ether extraction method using Bket apparatus.
The performance of the feeds, in terms of the weggtin (%), Specific growth rate (SGR), feed cosian ratio

(FCR), Protein efficiency ratio (PER).

The growth in length and weight and the survivahdaere analysed using Two - way ANOVA. Duncan’dtiple
Range test was used to determine which treatmeamsndiffered significantly (P<0.05) using SPSS ier46.0.

Weight Gain (%) = {(Final body weight) — (Initiablly weight)/ (Initial body weight)} x 100

Specific Growth Rate (SGR; % day -1) = {(Final baggight) - (Initial body weight) / (experimentalyd} x 100
Survival (%) = 100 x (No. of total fish - No. of @& fish)/Number of total fish

Biomass = Final average weight x Total no. of fish

Feed Conversion ratio (FCR) = Feed given (dry w@igBody weight gain (wet weight).

RESULTS AND DISCUSSION

The water quality recorded for water temp, pH, aligsd oxygen and total alkalinity as 20 - 24 °(B 6.7.5, 6.9 -
7.4 ppm and 130 — 138 ppm, respectively.

The proximate composition, survival and average figight gain shown in Table-2, 3 and 4. The respiltpercent
body weight gain, FCR, SGR, PER, Feed intake amutePr intake are shown in Table-5. The proximate
compositions of fish fingerling are shown in Talle The synergistic growth on supplementing proteird
glucosamine showed significant variation (p<0.0b¢ase of weight gain, FCR, SGR, PER in all thattrents. The
hepatosomatic index and Viscerosomatic index avevshin Table —5.

Table -1 Ingredients composition (w/w) of feeds (R:: 75:25) for Clarias batrachusfingerling

Feeds F1 F2 F3 F4 F5 F6 Control
Ingredients PAG 0:100:0.5 | PAG 0:100:5.0/ PAG 0:100:10.0 PAG 78D.5 | PAG 75:25:5.0| PAG 75:25:10.0 NATFO
Soybean medl 0.0 0.0 0.0 45.6 45.6 45.6 -
Silkworm Pupae 20.3 20.3 20.3 5.06 5.06 5.06
Fish Meal 20.3 20.3 20.3 5.07 5.07 5.07
Caseirf 20.2 20.2 20.2 5.07 5.07 5.07
Glucosamine(Chitosamine—HCl 0.5 5.0 10.0 0.5 5.0 10.0
Starch® 32.0 275 225 32.0 275 225
CMC® 2.2 2.2 2.2 22 2.2 2.2
Papair® 2.0 2.0 2.0 2.0 2.0 2.0
VM + MM ’ 2.5 25 2.5 25 2.5 2.5 -
Natural -Live food (NATFO) - - - - - 100.0
Total 100 100 100 100 100 100 100

P:A:G = Plant Protein : Animal protein : GlucosanenCMC= Carboxy — methyl — cellulose. 1HiMedia, MhanLot No: 0000013648; 2
HiMedia, Mumbai Lot No: 0000016171; 3HiMedia, Mumhat No: 0000028805d ; 4HiMedia, Mumbai, Lot Ni#00028340; 5HiMedia,
Mumbai, Lot No. 0000014218; 6HiMedia, Mumbai, Lat B000003862; 7Each kg of Vitamin and mineral orxthamed ‘Agrimin Forte’
contains Vit. A 700000 U, Vit. [J0000 IU, Vit. E 250mg, Nicotinamide 1000mg, Cora0Cu 1200mg, | 325mg, Fe 1500mg, Mg 6000mg, Mn
1500mg, K 100mg, Se 10mg, Na 5.9mg, S 0.72%, An@sCa 25.5%, P 12.75% Manufacturer Brindavan Phases Pvt. Ltd, 48N,
Doddaballpurind. Area, Doddaballapur — 561 203, im&atch No. BFA-61
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Table -2 Calculated values of Protein, carbohydratefat and energy composition of feeds (P:A:: 75:25)

F1 F2 F3 F4 F5 F6
Total Protein 43.52 43.52 43.52 34.27 34.27 34.27
Carbohydrate 34.70 34.70 34.70 50.66 50.6 50.66
Total Fat 6.70 6.70 6.70 1.67 1.67 1.67|
GE/ kg 3990.48| 3990.48 399048 37715 37715 37715
KJ.g*t 16.76 16.76 16.76 15.84 15.84 15.84

Table -3Survival Percentage oClarias batrachus fingerlings reared for 12 weeks fed with P:A:: 7525.

Feed (Nzit(;)g(kg]?e;’)\lliccy:.tes) 4" Week | 8" Week | 12" Week
F-1 150 90+1.8' | 85+2.9 | 80+3.&
F-2 150 85+2.8 | 82+2.4 | 79+3.¢
F-3 150 80+3.2 | 78+2.9 74+2.8
F-4 150 85+3.F | 80+2.5 | 74+58
F-5 150 81+5.8 | 80+4.9 | 76+6.2¢
F-6 150 82+3.8 | 77+5.1° | 73+4.9
F-7 (control) 150 77+4.2 73+5.3 69 +5.4

Same alphabet in superscript in a column represeatsignificant difference in survival.
p< 0.05. The results are of triplicate sets of fegdrial. Values = mean SE

Table -4 Growth (g) ofClarias batrachus fingerling reared for 12 weeks fed with P:A:: 75:5.

Feeds In A week 8" week [ 17" week
F1 2.4+0.0F | 5.29+0.8 | 13.34+0.7 | 19.4+1.6
F2 2.2¢0.02 | 6.44+0.5 | 13.3020.4 | 18.7+0.6
F3 2.5+0.02 | 6.75+0.4 | 12.42+0.6 | 18.6+0.5
F4 2.3+0.02 | 4.29+0.8 | 11.31+05 | 17.5¢1.8
F5 2.4+0.03 | 4.24+0.% | 10.24+0.5 | 16.4:0.2
F6 2.2+0.03 | 427+083 | 1153+0.4 | 16.5:0.8
F7 (control) | 2.5+0.0F | 3.43+0.7 | 9.39+0.8 13.8+1.3

Same alphabet in superscript in a column represeatsignificant difference in weight  gain.
p< 0.05. The results are of triplicate setse¥ding trial. Values = mean $E

Neither mortality nor external clinical symptoms svabserved in any treatment during the entire pgedabthe
experiment. Dietary proteins dietary protein playdominant role in fish growth (Cowelyal. 1972; Satia, 1974,
Cho et al. 1976).0n the basis of average specific growth aaie % live weight gain, an improvement in growth
response was noticed with increase in dietary prdével up to maximum of 35% animal protein (cayaiontent
and thereafter a decrease with further increashieitary protein concentration (Das & Ray, 1991)tHa present
study, the experimental feeds were formulation& wifferent protein are based on previous repdiisuchi, 1999;
Kim et al.2002; 2006; Chet al.2006 , Yeet al.2011).

In the study, the differences observed in the perémce of the dietary animal and plant protein $eéd
combination with graded level of glucosamine (&%), 10.0). The experimental feeds F1, F2 and RB amimal
protein along with glucosamine (0.5, 5.0, 10.0)faened better than the plant proteins based fédds$-5 and F6.
The present study showed that different proteiresyfplant or animal) significantly affected the gtio and feed
utilization of Asian catfishClarias batrachus. The negative effects of weight gain, FCR, PERédsponse to
dietary plant protein suggesting that dietary plartdtein type is poorly suitable than animal protéfhe data in
present study orClarias batrachusindicated that tolerance to animal protein substitu by plant protein in
combination with glucosamine was somewhat low. €Ehesults were in agreement with data obtained lbgeh
Warithet al(2012) reported that plant protein sources sucluthdat soybean are unable to substitute 15g/100
protein of a high quality fishmeal protein in théetd of Nile tilapiaO. niloticus Growth and feed utilization
decreased, which contain 15 or more of the totatgim from fishmeal was substituted with the fudt Soybean
meal these might be the ration of replaced is filglo, these diets contain amino acids lower thannimimum
requirements of this fish. According to Rao & Kun{af06), experiment conducted to know the effecamfmal
protein incorporated formulated feeds on the growatid nutritive value of Rohu fingerlings, the tdseds
containing 35% dietary protein level, showed bepterformance in growth and fertilization than ttentrol feed
having only plant protein and also the test feedsirtg higher protein levels. This infers that tHanp protein
(GOC) can be replaced by squillameal, which is vanch similar to our results. Fish meal has suparidritive
values over other animal proteins (Seeenappa & &)ehd95) and plant proteins (Eyo, 1991), becausisofell
balanced amino acid compositions and their bioakdily (Moon & Gatlin, 1994), which influenced the
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performance of animal (Gaylord & Gatlin 1996). Jakgaal.(2012) demonstrated unhindered growth ofohitafry
fed on soybean meal without supplementation of arawids except fishes under diet, 25% fishmealemot 75%
soybean meal protein. Although, the inclusion ofbe@n meal up to 50% in the diet resulted in thewgn
performance of.. rohitafry comparable to that of the control, where 1008hrheal was used. However, with the
replacement of 25% fish protein by soybean prot#ie, growth performance &f. rohitafry was excellent. This
result is similar to our results. In accordanceesults obtained by (El-Saidy & Gaber 2002) themdestrated that
soybean meal supplementation with 10 g/kg meth&ind 0.5 g/kg lysine could replace total FM protei Nile
tilapia diets these due to the high amino acidpkupentation.

On addition of 0.5% glucosamine with animal protgimes better results than 5.0 or 10.0 % glucosamiith
animal protein which shows that 0.5% levels of gkamine good for the health of fish. Similar restiive been
reported by Mollah & Alam (1990), who obtained \alof 15% carbohydrate (as in glucosamine 5.0 an@ %0in
the present study) in the feed showed retardatfograwth. Further, the foregoing results agree arténd the
findings of Chakraborst al. (1973) by showing that silkworm pupae, groundcemd wheat bran was better utilized
by fry Labeorohitaand Cirrhinusmrigalathan that of mustard oilcake and rice bran. Prakgil svaste protein is
rich in essential amino acids (Forster 1975; Penafh 1989).Dietary glucosamine was found to berawth
promoting factor in shrimp (Kitabayagtial. 1971). And the shell (chitin) in shrimp waste grbweromoting agents
for the prawnPenaeusindicugVaitheswaran & Ahamad 1986). The effect of digtahitin on the growth and
survival of juvenileP. monodonwas studied by various workers (Lan& Pan 1993;8uateet al. 1996). In the
present experiment, conducted to know the effeetnirhal and/or plant protein incorporated with gls@mine, the
test feed F1 (100% animal protein with 0.5 % glacome) showed better performance in survival amdvgr than
the other feeds containing plant proteins. The ltresiemonstrate that the feeding habit of the figth small
crustaceans is met by the addition of glucosantieeefore, it is confirmed that glucosamine has ichjpa growth
promotion in this fish. In conclusion, Growth perftance and feed utilization efficiency of this ctf fed feeds
with animal protein are better than those of plamtein. Furthermore, it is to deduce that, therehiprotein rich
feeds were better acceptable than alternative pastein sources for th€larias batrachus fingerlings. The
incorporation of soybean meal in the feeds of flish need more evaluation, however, the systicgéffects of
growth promoter like glucosamine exhibits the beitepact on the growth performances in asian datfi¥arias
batrachus

Table -5 Growth performance, nutrient utilization in Clarias batrachusfingerling reared for 12 weeks

; . i i h

Feed | Glucos-amine Al\:’nrlcr)?(;k gz{g In wt (g) wf gv;?ne‘l’(ﬁy W? g\gﬁe;) M}Eggﬁ%}; FCR SGR% PER %
F1 0.5 100:0 2.4+0.01 | 120.4+10.5 | 455.8+22.8° | 708.3x14.3 [ 2.75+0.3 82.3 1.24+0.2
F2 5.0 100:0 2.24¢0.02 | 192.7+14.4 | 504.5+34.7 | 750.0+10.5 | 2.59+0.7 76.8 1.53+0.3
F3 10.0 100:0 2.5+0.02| 170.0+12.8 | 396.8+23.4 | 644.048.7 [ 2.99+0.2 | 1104 | 156+04
F4 0.5 25:75 2.3+0.02| 86.5+6.2 391.7+35.F | 660.9+20.8 | 2.28+0.2 78.2 0.92+0.2
F5 5.0 2575 2.4+0.08| 76.745.7 326.7+18.8 | 583.3x19.8 | 2.45:0.P 65.8 11103
F6 10.0 2575 2.2+0.03| 94.1+8.2 424.1+26.7 | 650.0+25.0 | 2.42+0.3 725 1.12+0.3
F7 - 25+0.0f | 37.2+7.6 275.6+24.1 | 452.0+24.0%5 | 2.22+0.5 59.6 -

Same alphabet in superscript in a column represeatsignificant difference in growth performancestrient utilization.
p< 0.05. The results are of triplicate sets of fegdrial. Values = mean SE

Table -6 Whole body proximate composition (g.100gDM*) and indices of Clarias batrachus fingerling fed feeds containing  different
proteins for twelve week

Parameters (g.100g DM)* InW F1 F2 F3 F4 F5 F6 (Co':rol)

Moisture (Wet wt. basis) 741+1.8 | 753+45 | 768+5.7 | 722+39 | 76.8+6.F | 76.7+6.7 | 77.1+65 | 77.3+4F
Crude Fat* 5.9 +0.7 6.8 +0.4 6.7+0.2 7.9+0.7 7.0+0.4 6.3+0.3 6.6 +0.2 6.3+0.7

Crude Protein* 541+1.5 | 56.2+2.9 | 556+2.F | 57.3+3.2 | 53.8+2.0 | 58.4+1.P | 58.8+1.68 | 54.2+0.9
Dry Matter* 244 42.3F 233+1.7F | 221+0.9 | 26.2+1.7 21.4+1.5 22.3+1.0 22.4 +1.8 21.2+1.3
HSI 0.77 +0.04 | 0.96+0.05 | 1.20+0.1° | 1.49 +0.07 | 1.44+0.1F | 1.34+0.1C | 1.23+0.1% | 0.90 +0.17
VSl 1.88+0.Z | 2.34+0.F [ 253+0.1° | 2.78+0.2 | 3.12+0.F | 269+0.° | 2.85+0.2 | 214+0.7

Same alphabet in superscript in a row representsignoificant difference proximate composition. p@® The results are of triplicate sets of
feeding trial. Values = mean $E
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