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ABSTRACT

Partial replacement of feed protein with shrimp waste meal was done in four
experimental diets for Nile tilapia fry (Orecchromis niloticus L.) at Q, 10, 20 and 30%
substitution levels (T4, Tz, T3 and Ty, respectively). The experimental diets were
applied for 180 tilapia each of 1.4 g initial weight which were stocked randomly in to
12 aerated aquaria (60 x 40 x 30 crn) during the experiment period of 64 days.

Results indicated that, chemical analysis of shrimp meai showed that it
contains high percentages of CP {49%) and ash (26.35), however, it contains low
contents of EE (3.32%), CF (10.48%) and NFE {10.85%).

Aliso, the final weight of Nile tilapia decreased significantly (P < 0.05) with
increasing shrimp meal level in the tested diets up to 30% as a replace of feed
protein. The results showed that the highest weight gain, SGR, PER, PPV and EU%
was achieved with Ty, T2 and Ts compared with Ta.

In conclusion, shrimp meal from the nutritionally and economically points of
view is a non-conventional animal protein source in Nile tilapia feeding up to 20% of
feed protein.

Keywords: Nile tilapia, Shrimp waste meal, Growth performance, Body compoasition,
Economic evaluation,

INTRODUCTION

Nutrition plays an important role in intensive fish aquacuiture
depending upoen the type and cost of available feeds. To minimize the feeding
cost which exceeds 50% of operation costs (Scharoder, 1977}, emphasis is
being laid on research into use of non-conventional feed sources to replace
other expensive protein sources as well as to reduce hazard of pollution
resulting from these waste products (Steffens, 1994).

Increasing of fish meat prices, make researchers (Shiau et af.,
1990; Robina et al., 1995; Refsite et al, 1998; Scliman 2000 a, b and Al-
Azab 2005) conduct different studies on the replacement of expensive fish
meal proteins with lower cost alternative ingredients. Most of animal by-
product meals {poultry by-product meal, blood meal, meat and bone meal,
hatchery by-product, Cray fish and shrimp meal have high protein contents
{NRC, 1983 and Agouz and Tonsi, 2003). However, these feeds may be
deficient in one or more of the EAAs, especially lysine, Isoleucine and
methionine (Tacon and Jackson, 1985).

Soliman (2000a), reported that replacement of fish meal with dried
shrimp wastes (Squella mantis) at levels of 25, 50, 75 and 100% reduced
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growth performance parameters of Nile tilapia as compared to the controi diet
containing fish meal.

The same findings were observed by Al-Azab {2005) who reported that
final weights of Nile tilapia reduced significantly with increasing shrimp waste
meal in diets. The decrease was more cleared at incorporation levels of 50
and 100% in replacement with fish meal in the tested diets.

Therefore, the present study was conducted to evaluate the
partial replacement of commercial protein sources by shrimp waste meal
{unmarketable) in practical diets of Nile tilapia {O. nifoticus) fry.

MATERIALS AND METHODS

1- Diets preparation and procedure:

The present experiment was carried out in Faculty of Agriculture,
Menofiya University to study the effect of partial replacement of feed protein
by shrimp waste meal in tilapia diets whereas, shrimp waste meal was
obtained from Cairo local markets. The proximate analysis of shrimp waste
meal is presented in Table (1).

Table (1); Proximate analysis of the shrimp waste meal (% day matter

basis).
Item Shrimp waste meal (%)

Dry Matter (DM) 91.79
Crude protein {CP) 48.0
Ether extract (EE} . 3.32
Crude fiber (CF) 10.48
Ash 26.35
NFE* 10.85
GE* (KcallKg) 3935
*calculated by difference

“*based upon the factors 5.65, 9.45, 4.0 and 4.0 Kcal/Kg of protein, ether extract, crude
fiber and nitrogen free extract, respectively {Jobling, 1983).

Table (2) showed that the experimental diets (T, T;, T5 and T,} were
formulated to contain about 4400 kcallkg and 32% crude protein which
replaced by shrimp waste meal (0, 10, 20 and 30%, respectively) .

Each diet was mechanically mixed and then treated with boiling water
at 30% of the total amount of the mixture and pressure pelleted using meat
mixer mincer provided with 2 mm die then air dried for 24 hours and stared in
glass bottles to prevent any undesirable changes.

2- Fish and feeding:

Nile tilapia fry with an initial body weight of 1.4 g which were obtained
from El-Wafaa farm, El-Giza Governorate, Egypt were adapted to laboratory
conditions for two weeks in aerated aquaria. At the beginning of the
experiment, each treatment was carried out at three replicate groups of
fiteen Nile tilapia each. Treatment groups were randomly stocked into 12
glass aquariums (each of 60 x 40 x 30 cm and 72 liters volume) which were
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Table (3): Growth performances well as feed protein and energy
utilization of tilapia fed different levels of shrimp waste meal

(Mean * SE).
. Experimental diets
Item T4 Tz Ta Ta
{control) {10% SM) (20% SM) | {30% sTng)
. 1.43° 1.417 1.42° 1.44
Inittal weight (g/fish) £0.01 £0.01 £0.0 ;13— +0.01
. . ) 3.75° 3.63° 3.38 2.66°
Final weight (g/fish) 10.23 £0.30 £023 £0.42
, 2.3%° 2.22° 1.96 1.22°
[Total gain (g/fish) +0.30 +0.30 :0‘2%) 10.43
1.502% 1.454° 1.346 0.923°
SGR (%/d) 013 £0.13 £0.10 20,24
4.68° 4.60° 4 45 381
Feed Intake (g/fish) £0.29 £0.47 +0.08 +0.45
FeR? 201 2,070 227 312%
+0.27 +0.39 $0.21 +0.68
pER? 1.653% 1.822% 1.470° 1.02°
+0.19 +0.30 10.1 er +0.23
3 21,817 21.74° 17 .60 12.0°
PPV {%) +3.08 £2.90 £289_ £1.20
40 14.437 1412° 11.51 7.65°
EU™ (%) +1,58 171 1157 £0.71
) 100° 95.56° 97.78" 97.7¢8"
Survival rate (%) +1.02 +2.92 £2.22 2,22

a, b means in the same row with different superscripts are significant (P <0.05) different.
SGR = Specific growth rate. FCR' = Feed conversion ratio, PER® = Protein efficiency
ratio. PPV’ = Protein productive values. EU* = Energy utilization,

From practical view point, results indicated that the expensive fish meal
and soybean in tilapia diets could be replaced by cheaper shrimp waste meal
up to 20% of feed protein being {13.06%) without harmful effects on final
weights and weight gain. The - findings of Al-Azab (2005) may support the
present results concerning the possibility of replacing fish meal by cheaper
shrimp waste meal up to 50% (being 13.50%) in tilapia diets without adverse
effects on final weights and weight gain.

Also, Soliman (2000a} reported that increasing the replacement level of
fish meal by mantis shrimp waste meal reduced the fish growth which was
more pronounced at high replacement levels. The same trend was observed
by Nwanna and Daramola (2001} who reported that using the shrimp waste
meal at 0, 15, 30, 45 and 60% in Nile tilapia diets (30% dietary crude protein)
decreased final body weight and total gain that was pronounced at high
replacement levels,

Specific growth rate (SGR, %/d} values were 1.50, 1.46, 1.35 and
0.92% for Ty, Ty, Ta, and T, groups, respectively. Results revealed that the
control group showed significantly (P < 0.05) better SGR compared with T,
group, which had the lowest SGR records. Results of survival rate {(Table 3}
showed that treatments applied had no effect on mortaiities and these results
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are in agreement with the findings of Soliman (2000a) and Nawanna and
Daramola (2001).

Results of nutrients utilization in terms of feed conversion ratio (FCR),
protein efficiency ratio (PER) and protein productive value (PPV) are
illustrated in Table (3). Values of FCR of Ty, T,, T3 and T, were 2.01, 2.07,
2.27 and 3.12 kg feed for each kg weight gain, respectively. Results indicated
that the best (P <0.05) FCR values were obtained by Ty, T, and T3 and the
worst FCR (P <0.05) value was records by T4 group. The same trend was
observed with PER where T,, T, and T, showed better {P <0.05) PER
recards compared to T, {Table 3}. These results may indicate that fish meal
could be replaced by shrimp waste meal up to 20% of feed protein in growing
tilapia diets without any adverse effects on feed utilization parameters (FCR
or PER). These results are in the same direction with the findings of Soliman
(2000 a,b), Nwanna and Daramola (2001} and Al-Azab (2005).

As presented in Table 3, values of PPV% and EU% for T,, T, Ty and
T, decreased gradually with significant (P < 0.05) differences among
treatments. The centrol group recorded the highest PPV% and EU% values
while T, recorded the lowest ones. These results due to the iow digestibility of
shrimp waste meal at level of 30%. Also, Soiiman (2000a) reported that
replacement of feed protein with mantis shrimp waste meal at levels of 25,
5G, 75 or 100% steadily decreased the apparent protein digestibility of Nile
tilapia.

3- Whole body composition:

Whole body composition including crude protein (CP), ether extract
{EE}, ash and gross energy {GE kcal/kg) which calculated on dry matter basis
are presented in Table (4). The DM contents of whole bodies of tilapia were
22.96, 23.64, 23.06 and 24.67% for T,, T, T; and T, groups, respectively.
Results revealed that T, had insignificantly (P = 0.05) higher dry matter
contents compared to the others treatment groups.

The highest value of CP content was observed (P < 0.05) in T,
{57.50%) and T, followed by T, (55.97) and T; {52.94} group with significant
difference whereas, the lowest (P 0.05) value was observed in T, group.
These results are in the same direction with the findings of Al-Azab (2005}
who found that carcass CP content of tilapia fish decreased significantly (P <
0.05) as the levels of shrimp waste meal increased.

The same trend was observed with EE, whereas, the highest
significant value (P <0.05) was abserved with T, (20.54%) compared with T,
(14.94%). These resuits are in agreement with the findings of El-Sayed
(1998), Soliman {2000a) and Al-Azab (2005).

With increasing the dietary level of shimp waste meal, whole body's
ash contents of tilapia significantly (P <0.05) increased, since, the iowest
value {19.90%) was obtained with the control group and the highest value
was observed with T, (28.57%). These may be due to the high ash contents
of the shrimp waste meal used herin (26.35%) as illustrated in Table (1).
These results are in agreement with the findings of Soliman (2000 a,b) and
Al-Azab (2005), they reported that incorporation of shrimp waste meal in Nile
tilapta diets increased ash contents in whole fish bodies.
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supplied with tap water which was previously aerated, the whole water
content of each aquarium was completely replaced by another fresh water
daily. Fry were weighed in bulk at the start of the experiment. Water
temperature range was 23 - 27°C during the experimental period. Fish were
fed by hand three times daily at 8, 12 and 16 at a fixed daily rate of 3% body
weight during the experimental period (64 days).

Table (2): Formulation and proximate analysis of the experimental diets.

Experimental diets
Item Ty T2 Ts Ty
{contral} | (10% SM) | (20% SM) | (30% SM)

Feeding ingredients:
'Yellow corn 35.0 33.47 31.94 30.41
Soybean meal 31.0 28.0 25.0 22.0
Fish meal 20.0 18.0 16.0 13.0
Wheat bran 5.0 5.0 5.0 5.0
Shrimp waste meal (SM) - 6.53 13.08 19.59
Corn oil 7.0 7.0 7.0 8.0
Vit. & Minerals’ 20 2.0 20 2.0
Total 100 100 100 100
Proximate analysis {%):
DM 94.58 95.30 93.72 94.24
CcP 32.48 32.32 32.21 31.77
EE 7.20 7.54 7.53 8.87
CF 3.40 4.46 7.0 8.25
Ash 10.73 11.29 12.02 14.57
NFE® 46.19 44.39 41.24 36.54
Gross Energy (KcalXg) 4499.12 4492.61 4461.05 4424.82
C/P ratio (Kcal /mg) 138.52 139.00 138.50 139.28
Cost L.E/ton 3737 3599 3460 3292

1-Each 1Kg contains vitamin: B,, 1.4g; B, 0.8g; Bs, 3.8g, By;, 4.2g; Pantothonic acid, 7g
Nicotinic acid, 400mg, Folic acid, 25g; biotin, 150g, Choline chlcride, 59 ; A, 5000 000, 1. U;
Dy, 1000 000, I. U;4g; K,0.5g; Copper, §.59; lodine, 104; Manganese, 20g and Zinc, 0.07g.
2- Calculated by differences. ’
3- Based upon the factors 5.65, 9.45, 4.0 and 4.0 Kcal/Kg of proteins, ether extract, crude
fiber and nitrogen frea extract Jobling (1983).

*DM= Dry matter; CP= Crude protein; EE= Ether extract; CF=Crude fiber; C /P ratio =
carbohydrates and protein ratio.

Fish were bulk weighed, counted and the quantity of feed was adjusted
accordingly at biweekly intervals. After the final weighing, ten fish were
randomly removed from each aquarium for body composition analysis.

Growth measured by the percentage of body weight and body weight
gain and feed conversion ratic were calculated according by Chou and Shiau
(19986).

The parameters were calculated as follows:

Weight Gain (WG, g) = final weight (g) - initial weight (g)

Weight Gain (WG, %) = [final weight (g) - initial weight (g))initial weight (g)
x100

Average daily gain = {final weight (g) - initia! weight (g)}/experimentai period
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Specific growth rate (SGR) = 100 x [(In final fish weight) - (In initial fish
weight})] / experimental period.

FCR = feed intake (g)/weight gain (g)

Protein efficiency ratic (PER) = weight gain {g)/protein intake (g}

Protein retained (g) = final body protein ~ initial body protein

Productive protein value (PPV %) = {Protein retained {g)/protein intake (g)} x
100

The economical efficiency of treatmenis was calculated by the cost of
feed/Kg of fish weight gains.

3- Chemical and statistical analyses:

Shrimp waste meal (SM), experimental diets and sub-samples of
whole body fish were analyzed according to the producers of A O.AC
{1990). Gross energy of the tested diets and the fish carcass were
calculated using the factors 5.65, 9.45, 4 and 4 kcal /g for protein, ether
extract, crude fiber and carbohydrates, respectively {Jobling, 1983).

Data obtained were statistically analyzed using the SAS (1999)
program and the significant differences among means were evaluated by
Duncan's multiple rang test (Duncan, 1955).

RESULTS AND DISCUSSION

1- Chemical composition of shrimp meal:

Results in Table (1) indicated that shrimp waste meal contains high
amounts of CP (49.00%), ash (26.35%) and CF ({10.48%) but, it had low
contents of EE {3.32%) and GE (3935.00 Kcal/g). The crude protein
percentage of shrimp waste meal is an indicator for its potential value as a
source of animal protein. However, the high content of CF (10.48%) of
shrimp waste meal may be the main factor that limits its usage as a feed
ingredient for fish.

Shrimp waste meal of different species was analyzed by many authors
(El-Sayed, 1998; Soliman, 2000a and Al-Azab, 2005) who stated that its
content of CP ranged from 41.22 to 51.68%, EE ranged from 4.26 to 5.53%,
CF ranged from 10.80 to 12.48% and ash ranged from 26.60 to 28.80%. The
results of shrimp waste meal composition are in agreement with the findings
of those previous authors.

Increasing SM% in the diets led to increase CF and ash contents
particularly in the 4™ diet T, as shown from Table 2.

2- Fish growth performance and feed utilization

Fish performance as well as feed protein and energy utilization of Nile
tilapia fingerlings fed different levels of shiimp waste meal are presented in
Table (3).

Resulits showed that, the initial weights ranged from 1.41 to 1.44 g with
insignificant differences (P > 0.05) among the experimental groups. Final
body weights of T,, T, T3 and T, were 3.75, 3.63, 3.38 and 2.66 g,
respectively. Fish fed the control group had significantly higher (P =0.05)
values of final weight and weight gain compared with T, (folliowed by T, and
T,). Average of total weight gain during the whole experimental period was
2.33, 2.22, 1.96 and 1.22 g for the contral, Tz, T3, and T4, respectively.
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Table (4): Whole body composition {on DM basis) of tilapia fed different .
levels of shrimp waste meal (Mean ¥ SE).

Initial body Experimental diets
Item composition Ty Tz T Ta
{control) | (10% SM) | (20% SM) | (30% SM)
DM (%) 20.87° 296" | 23647 2306 24 67°
+1.45 +1.85 £1.46 +1.49 +1.30
CP (%) 55.06™ 57.50° 55.97° 52.94° 50.73°
+0.89 +0.88 $0.33 10.52 +0.58
EE (%) 22.66° 2054 | 18.86° 17.04% 14.94°
+1.06 £2.03 +0.88 +1.13 +0.91
[Ash (%) 18.51° 19,90° 21.81% 24.78%" 28.57°
$0.34 +2.31 +0.88 +1.53 +0.67
GE kcaliKg 5402.9° 5272.3° 5079.0° | 4807.4™ 4508 4°
+53.91 +216.89 +77.08 +130.22 £78.19
a, b, c; means within the same row with different superscript are significantly (P <0.05)

different.

Table (4): Whote body composition (on DM basis) of tilapia fed different

levels of shrimp waste meal (Mean £ SE).
Experimental diets
item Initial body| T, T T, Ta
icompaosition {control) {10% SM) (20% SM) | (30% SM)
DM (%) 20.87° 2296 | 2384 23.06% 24877
+1.45 +1.85 +1.46 +1.49 +1.30
CP (%) 55.06™ 57.50° 55.97° 52.94° 50.73°
+0.89 +0.88 +0.33 10.52 +0.58
EE (%) 22 66° 2054 | 18B.86° 17.04% 14.94°
+1.06 +2.03 +0.88 .13 +0.91
IAsh (%) 18.51° 19.90° 21.81™ 24.78% 28.57°
+0.34 *2.31 +(.88 +1.53 +0.67
GE keal/Kg 5402.9° 5272.3° 5079.6° | 4807.4" 4508.4°
+53.91 +216.89 +77.08 +130.22 +78.19
&, b, ¢; means within the same row with different superscript are significantly (P <0.05)
different.

Table (4) ifustrated that gross energy (GE) contents in whole tilapia
bodies decreased with each increase of dietary shrimp waste meal level.

Mantis shrimp waste meal could replace the fish meal protein safely up
to 25% and the higher levels are not recommended, that due to its
delrimental effects such as increasing carcass moisture and deceasing
carcass lipids and protein (Soliman, 2000a). Also, shrimp waste meal diet
had very low levels of essential amino acids especially lysine, methionine and
arginine and the shrimp waste meal contain appreciable amounts of non-
protein nitrogen (NPN) which produce toxicity and contains indigestible
material {chitin} (Soliman, 2000b).

4- Economical study:

Feeding cost in fish aquaculture is above 50% of the total production
costs {Collins and Delmendo, 1979). Results of the economical study
including feed costs and its ratio to the control group are presented in Table
(5). '
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Table (5): Feed price {L.E.) for one kg weight gain produced by Nile
tilapia fed shrimp waste meal.

Feed ; . . ] .

. Price (L..E.) | Total gain Feed price/ kg Relative to
Treatments _(';E:;)_ of one ton (g) gain (L.E.) control
T4 {control} 4.68 3737 2.33 7.51 100
Tz (10% SM) 4.60 3599 222 7.46 99.33
Ta {20% SM) 4.45 3460 1.96 7.86 104.66
T4 (30% SM) 3.81 3292 1.22 10.28 136.88

According to market prices during 2007: Price {L.E}/ton of shrimp waste meal = 2000 L.E;
Soybean meal = 2200 L.E; Fish meal = 9000 L.E; Yellow corn = 1500 L.E; Wheat bran =
1000 L.E; Corn oil 26000 L.E; Vitamine and mineral mix = 13000 L.E.

Costs of one ton of the experimental diets were 3539, 3460 and 3292
L.E for T,, T3 and T., respectively whereas, the control group was 3737 L.E.
These resuits means that increasing shrimp waste meal level in tilapia diets
decreased the feed cost with adverse effects in weight gain.

So, the present study recommended that substitution of high price
prateins in the diet by local shrimp waste meal up to 20% of the dietary
protein is logic for growth performance with lower costs of production;
whereas, at higher levels of shrimp waste meal may reduce tilapia growth
and increase gain costs.
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