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ABSTRACT \
To evaluate the effects of complete replacemerkiigii Meal (FM) protein by Shrimp Waste Meal (SWM
on the growth, carotenoid and Proximate compositibKoi carp, diets containing 0, 25, 50, 75 an@%0
Shrimp Waste Meal (SWM) were fed to triplicate gyswf fish with an initial mean weight 3.25 + 0.0:
g/fish under tap water for the 60 days. Fish fegt dontaining 100% SWM exhibited the lowest Specif
Growth Rate (SGR).Where as highest was record&8% SWM. The fish fed 25 and 50% SWM had better
Feed Conversion Rate (FCR) value than those fidlwith 75 and 100% SWM supplement. There was (TO
significant difference in weight gain among théhfied diets with 75% and 100% SWM. The highest body
protein content was observed in fish fed diets \@Bhand 50% SSM compared to the initial fish. Towedst
total protein content was obtained with the fistl fget with 100% SSM. The highest survival was rded
in 50%. There were no significant differencesatak lipid content and carbohydrate content amdwegfish
fed diet with 25% to 100%. The highest cartenoidtent (0.181 + 0.008 mg/100g) was recorded in 100%
fish fin. Lowest range was recorded in control. éwlting to the present study, it was concluded W&tV is
a promising alternative protein source to fish med{oi carp. SWM can effectively replace fish meal to
50% in the diet of Koi carp.
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D

"\ INTRODUCTION*

Ornamental fishes have traditionally been fed with
live feed, which were often nutritionally deficient
and can act as the transmitter of diseases (parasit
bacterial and viral) if not stored properkmong
commonly used feed ingredients, fish meal is
considered to be the best ingredient due to its
\. J compatibility with the protein requirement of ffsh
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Replacement of fish meal with cheaper ingredients E3 — 75% shrimp waste substituted diet

of either vegetable or animal origin in fish feed i E4 — 100% shrimp waste substituted diet
necessary because of rising cost and uncertairrhe ingredients were added and a trough was made
availability of fish meal by adding warm water. By using pelletizer, pellets
Shrimp waste is basically the dried waste of shrimpwere dried and stored in dry plastic containers.
industry, consisting of the heads, appendages andxperimental Design

exoskeleton and is particularly rich in lysine and Healthy fingerlings of Koi carp (3.52 + 0.03g) were
chitin Stimulated by increasing shrimp production procured from Saravanan Aquarium, Sawyerpuram
from catches and farming, shrimp waste meal and collected fishes were acclimatized for 7 dayg a
(SWM) has been identified as an animal protein then randomly distributed into triplicate glassksn
source of considerable potentiaHowever, the use 50L at 20 fish/tank, at the Kamaraj College,
of SWM may be restricted due to its high fiber, Tuticorin, Tamilnadu, India. Triplicate was
chitin and ash content have been found to reducemaintained. One control and 4 experimental groups
crustacean meal digestibility in tilapiahe shrimp  (E1-E4) were maintained. Fishes were feed with the
shell meal is used as a natural source of caratenoi experimental diets two times a day (9.00am and
for the flesh pigmentation especially to give the 4.00pm) at 5% body weight per day twice daily for
pinkly colour of the salmonids before to be 60 days. After each feeding, all uneaten feeds were
commercialised. This meal is also used as a growtlremoved one hour later by pressure sucking using
factor. The Carotenoids are among the nutrientsplastic tubes. Temperature, pH and dissolved oxygen
which must be supplied to fish with feed and once were monitored using mercury in glass thermometer,
ingested they are observed mainly in the median andpH meter and oxygen meter respectively. Weekly
terminal part of the intestine and then transpobtgd  batch weighing of all fish per tank was done using
lipoprotein. The absorption and distribution of electronic top-loading balance and feed ration was
carotenoids in fish is influenced not only by spsci adjusted to accommodate weight changes.

but also by age and physiological state, feed type,Growth parameters

and the environment inhabited by the fighe Growth response parameters were calculated as
present study deals with the evaluate the effect offollows: WG (weight gain, %) = 100 (Final mean
replacement of fish meal by Shrimp Waste Meal body weight - Initial mean body weight)/initial nrea
(SWM) on growth, survival, carotenoid and body weight; specific growth rate (SGR, % day-1) =
proximate composition of Koi carp Cyprinus ((In Wt- In Wi) /T) x 100, where Wt is the weight o

Car piohaematopter us). fish at time t, Wi is the weight of fish at timea@d T

is the rearing period in days; feed conversion rate
MATERIALSAND METHOD (FCR) = total dry feed fed g fish-1 / total wet gfei
Diet Preparation gain g fish; Average Daily growth rate (g) = (fina

The experimental diets composed of the basicweight-Initial weight)/ No. of days ; Relative wéig
ingredients like groundnut oil cake, wheat floucer  gain =( Final weight - Initial weightx100) /Initial
bran, soybean powder, sunflower oil, multivitamin Fish Weight Survival rate (%) = 100 (number ohfis
mix, shrimp waste meal are shown in Table No.l.which survived/initial number of fish).

Shrimp waste was collected from Nila Sea Food, Carotenoid and Proximate composition analysis
Thoothukudi. It was sun dried and powdered. Using Total carotenoid content of fish in the fins, skind
the ingredients, the diet with 40% protein was muscle of Cyprinus Carpiohaematopterus were
prepared. Four Experimental diets (E1-E4) andanalysed by following the methbdThe proximate

control diet (c) were formulated. composition were analysed based on AOAC £984
C — Control diet Crude protein was determined by LowtyCrude
E1l - 25% shrimp waste substituted diet lipid was determined by chloroform-methanol (2:1,
E2 — 50% shrimp waste substituted diet vIv) extraction method.
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lipid content and carbohydrate content among the
Statistical Analysis fish fed diets.
The data on growth, carotenoid and proximate Total carotenoid in Fish Tissue
composition of fish were analyzed using the stiatist After 60 days of feeding the carotenoid in fiskede
system (SPSS) by one-way analysis of variancewith supplemented diets showed better carotenoid
(ANOVA). The treatment effects were considered than the control fish (Table No.4). Fin showed érett
significant at R20.05, Duncan’s multiple range tests carotenoid than skin and muscles in all the fiskdfe

was used to compare significant difference amongwith control and experimental diets. Highest

the treatments. carotenoid content (0.181 + 0.008 mg/100g) was
recorded in 100% of fish fin. Lowest range was
RESULTS recorded in control.

Growth and Survival

The mean weight gain, Feed Conversion Rate (FCR)PISCUSSION

Specific Growth Rate (SGR), Average Daily Growth The results of the study indicated that growthisif f
(ADG) and Survival Rate of the Koi carp fed increases up to 50% SWM replacement. Although
treatment diets are shown in Table No.2. The highesSWM inclusion resulted in carcass protein and fat
growth performance (P<0.05) was obtained with E2 deposition (Table No.3), these results are siniar
(50% SWM replacement) followed by E1 (25% those reported by Plascencia-Jatofheaho found
SWM replacement) and Control. Lowest responsesbody crude lipid content ranging from 53.6 to 6ih.2
were obtained with E3 and E4. There was noNile tilapia fed diets containing shrimp head
significant difference (P>0.05) in weight gain amgon hydrolysate by fermentative silagé®Showed that
the fish fed diets with E3 and E4 (75% and 100% properly processed shrimp meal can be used in
SWM replacement). Fish fed diet containing 100% relatively high levels in place of SBM (Soya Bean
Shrimp Waste Meal (SWM) showed the lowest SGR Meal) in layer diets without negatively affectingd
(0.32+0.02). The FCR of the fish fed the testsgdiet performancéfindicated that Crustacean Waste
followed the same general pattern as the weight gai Products (CWP) may be recommended as an
The fish fed 50% and 25 % SWM had better FCR alternative to FM (fish meal) sparing in Rainbow
value than those fish fed with 75% and 100% SWM trout diets, but that partial replacement requires
supplement. During the 60-days feeding trial, ?Smin_o acid supplementation. _

mortality was observed with each type of feed, Indicated that the best profit margin would be
including the control feed. Table 2 shows, the realized by replacing fish meal with 30% fermented
survival of juveniles ranged from 97% to 99%. shrimp head meal (FSHM) in the diet of C.
Proximate composition gariepinus. In concluded that shrimp protein silage
The Proximate composition of whole fish is shown could be included in tilapia diets at concentraias

in Table No.3. The inclusion of SWM in Koi carp high as 15%, improving fish growth rate. They
diets significantly (P<0.05) affected final fishdyo ~ demonstrated that 6% of shrimp protein hydrolysate
composition. The body protein content was (SPH) can be included in diets for Nile tilapia
significantly (P<0.05) higher in fish fed diet Wwithout reducing growth performance. In the present
containing 25% (15+0.15) and 50% (14.9+0.12) study total replacement of fish meal by SWM
compared to the body protein content of the initial depressed growth performance of Koi carp.
fish. The lowest body protein was obtained in the Moreover, these results may be attributed to tg hi
fish fed diet containingl00% (13.1+0.12). Among levels of chitin found in SWI. Suggested that the
the experimental group, there were no significantimportance of inclusion of crustacean meal as dieta
differences (P>0.05) in body protein content amongsupplement to enhance. The pigmentation of fish and
the fish fed diet with Control, 75% and 100%. There crustacean shrimps has the ability to convert beta
were no significant differences (P>0.05) in body carotene to astaxantfin Maximum carotenoid
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(0.181 mg/100mg) was seen in the fin of fish fed predominance of astaxanthin improved carotenoid in
with 100% SWM replaced diet. Shrimp meal played Red porgy’. The body protein content was
a predominant role in the carotenoid of fish. The significantly (p<0.05) high in 25 and 50% SWM
supplementation of shrimp meal,

mixture of natural carotenoid with an apparent

Table No.1: Formulation of Control and Experimental Diets (%)

containing a replacement diets.

SN | di Experimental Diets
No | Ingredients (9)  "coiol | E1(25%) | E2(50%) | E3(75%) | E 4(100%)
1 Fish Meal 40 30 20 10 -
2 Shrimp Waste - 10 20 30 40
3 Ground Nut Oil Cake 15 15 15 15 15
4 Soya Bean Powder 22 22 22 22 22
5 Rice Bran 10 10 10 10 10
6 Wheat Flour 10 10 10 10 10
7 Sun Flower Oil 1 1 1 1 1
8 Multi Vitamin. Mix 2 2 2 2

Table No.2: Growth performance ofCyprinus Carpiohaematopterus

S.No Parameters Control El E2 E3 E4
1 Weight Gain 0.88 +0.63| 1.03+0.16 | 1.12+0.04 | 0.86 +0.02 | 0.82 +0.04
2 ADG' 0.029+0.00 | 0.034+0.002 | 0.037+0.00% | 0.018+0.002 | 0.027+0.001
3 RWG 27.16 +0.16 | 32.08 +0.15 | 34.04 +0.32 | 26.46 +0.3% | 25.07 +0.12
4 FCR 1.7 #0.08 | 1.45+0.38 | 1.30+0.08 | 1.74 +0.07 | 1.82 +0.038
5 SGR 0.34 +0.08 | 0.43+0.04 0.42 +0.04| 0.33%0.08 | 0.32 +0.02
6 Survival (%) 97 99 99 98 97

'ADG —Average daily GaifRWG-Relative Weight Gairf,FCR-Feed conversion RatitsGR-Specific

conversion Ratio.

Table No.3: Proximate Composition of Fish after 6@ays

S.No Treatment Protein Carbohydrate Lipid
1 Initial 12 +0.08 6.2 +0.08 15+0.17
2 Control 125+04 6.7 +0.08 14 +0.2
3 Experimental 1 (25%) 15.2 + 035 6.9 +0.09 13.9 +0.14
4 Experimental 2 (50%) 14.9 + 022 7.1+0.08 13.7 £0.12
5 Experimental 3 (75%) 13.4 + 034 7.1+0.7 13.6 +0.F
6 Experimental 4 (100%) 13.1 £ 0%2 7.2+0.09 13+0.P
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Table No.4: Total Carotenoid Content (mg/100mg) ifrish Fed With Control and Experimental Diets

S.No Treatment Muscle Skin Fin
1 Initial 0.041 + 0.0 0.112 +0.002 0.11 + 0.007
2 Control 0.061 + 0.004 0.128 + 0.007 0.121 + 0.00%
3 Experimental 1 0.089 + 0.005 0.135 + 0.008 0.129 + 0.002
4 Experimental 2 0.091 + 0.009 0.146 + 0.003 0.136 + 0.006C
5 Experimental 3 0.098 + 0.005 0.156 + 0.006 0.154 + 0.009
6 Experimental 4 0.112 +0.009 0.178 + 0.00% 0.181 + 0.008
CONCLUSION and their Utilization by JuvenilePenaeus

Conclusion of the present study was fish meal of  monodon Fab,Aquaculture, 122, 1994, 209-226.
feed was replaced with shrimp waste meal at5. Koprucu K, Ozdemir Y. Apparent digestibility of
different concentrations (25%, 50%, 75%, 100%) selected feed ingredients for Nile tilapia
and Growth rate, survival, carcass composition and  (Oreochromis niloticus), Aquaculture, 25, 2005,
carotenoid content were higher in 50% SWM 308-316.

replacement. Even though there was no significant6. Ando S. Studies on the food biochemical aspects

difference (P>0.05) in carbohydrate and lipid cante of changes in chum Salmo@ncorhynchus keta
of fish 50% SWM replacement is recommended for  during spawning migration: mechanisms of
best growth and colouration of Koi carp. muscle deterioration and nuptial coloration -
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