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Abstract

Aquaculture has developed through improved farming techniques, food quality and availability at lower cost. Through the
development of new approaches to improving food, eco-enzymes have been incorporated into the Nile Tilapia feed (Oreochromis
niloticus) to evaluate their effects. The objectives are the valuation of plant residues, the production of good quality feed and low
cost, and the analysis of the effects of eco-enzymes on Nile tilapia growth and survival, and improved digestibility. The
completion of this study was to produce eco-enzymes; then to make five (5) diets A, B, C, D, and E iso-protein (30%) containing
respectively 0, 2.5, 5, 7.5 and 10% eco-enzymes. The experiment lasted two (2) months and was conducted in an isolated system
consisting of 5 treatments with 2 repetitions on tilapia fingerlings of 4.54 ± 0.3 g fed twice daily. Every two weeks fish was
weighed to monitor trends. Samples of fish dorsal muscle before and after experiment were made for carcass composition
analysis. The results showed that the diet C exhibited better weight gain 151.23% compared to the control127.75%; better TCS
1.67% / d compared to control 1.50% / d and increased TCA is 3.68 against 4.12 in control. Moreover, the results showed that the
diet D had better survival 90% against 45% in control. In short, eco-enzymes have played an important role in improving diet,
tilapia growth and survival. Increasing the amino acid profile can do improving the nutritional quality of the food perspective.
Also, eco-enzymes could be used to strengthen the immune system of Nile tilapia.
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Introduction

The world production of fish feed was estimated
between 18.7 and 30.7 million tons in 2006. In 2008,
708 million tons of industrial feed for animal diet were
produced all over the world, including 29.2 million
tons of fish feed (4.1% of the total production of
animal feed) (FAO, 2012).

African production, intended for domestic market
purposes also increased, with 430,000 tons of farmed
tilapia produced in 2008, twice more than in 2000.
Egypt is the second largest producer in the world and
the first in the African continent (SYPAGUA, 2014).

In Senegal, Nile tilapia production evolved between
1983 and 2009. Its production from aquaculture in
Senegal started in 1983 and never reached more than
100 tons per year except in 1999 during which period
the production was estimated at 105 tons. Between
2000 and 2014, production of Nile tilapia reached
1090 tons due to private investments, the development
of ponds and institutional support from the
Government of Senegal through the National
Aquaculture Agency (NAA). Because of huge
potentials available in relation with the favorable
climate, tilapia could have major impacts on
aquaculture development in the country (APIX, 2013).
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Despite the increase in production of fish feed, the
lack of efficient, cheap and available feed on the
market remains a serious problem in the farming of
aquatic animals. Moreover, there are risks of
contamination of these feeds if they are not well
preserved.

The need for good quality feed ingredients with
improved nutritional value, economic viability, and
growing awareness of the environment has led to a rise
in the use of exogenous enzymes in the diet of fish and
shrimp in recent years. Today, most enzymes are used
to improve digestibility of phosphorus and
carbohydrates from plant protein sources (Chowdhury,
2014).

In addition, some solutions composed only of enzymes
are produced and applied in fish farming in particular
in the treatment of water. This is the case of the eco-
enzymes or garbage enzymes produced from fresh
wastes of plants.

Eco-enzymes are used in many areas for their
beneficial effects including the environment,
agriculture, livestock, households and Aquaculture.
During the production of eco-enzymes, catalase
process generates ozone (O3), which promotes the
CO2 reduction in the atmosphere and can trap heavy
metals in the cloud clusters while reducing thus the
effect of global warming. At the same time, nitrate
(NO3) and carbonate (CO3) are formed to improve
soil fertility and natural plants. Furthermore, they are
used to purify the environment. Enzymes contained in
the solution neutralize toxins and other pollutants from
rivers, soils and atmospheres.Eco-enzymes are also
used to disinfect water on farms; as food supplements
in animals and to reduce odors from farms.

International aqua feed  (2012) reports that such
enzymes have the ability to stabilize the soil organic
matter and can be effectively used to ensure the
quality of soil and farming conditions of aquatic
species. The mixture that contains the variety of
enzymes can be effective means for bioremediation in
aquaculture. Eco-enzymes have been used to
accelerate the degradation of organic matter (feces,
uneaten feed and dead algae), destroy the deposition of
particles and reduce deposit accumulation, reduce the
content of solids, decompose plant debris; reduce
anaerobic conditions depths of the pond, promote the
degradation of some complex nutrients and facilitate
high nutrient digestibility.

The expansion of global aquaculture production
increased the demand for aquaculture feed. Fishmeal
is the main and important ingredient in the production
of aquaculture feed. The rising cost of fishmeal made
manufacturers find sources of protein such as low-cost
vegetable protein. However, the acceptability of many
plants is poor; anti-nutrients are most concerned in the
complete replacement of fishmeal in feed
formulations. Indeed, the anti-nutritional factors have
negative impact on the digestion of food and
efficiency. There are several types of anti-nutritional
factors associated with the increased use of vegetable
such as trypsin inhibitory protein, glucosinolates and
phytate.

Enzymes provide action that can inactivate anti-
nutritional factors and enhance the nutritional value of
plant proteins in diets. They provide a natural way to
transform complex food compounds into absorbable
nutrients. Endogenous enzymes found in the digestive
system of fish help the catalysis of large organic
molecules such as starch, cellulose and protein in
simple substances. The addition of enzymes in food
can improve the utilization of nutrients, reducing then
the feed cost and excretion of nutrients in the
environment (Felix et al., 2004).

As a matter of fact, the objective of the study was to
evaluate the nutritional value of diets supplemented
with garbage enzymes with respect to weight gain,
survival and carcass composition in a feeding trial
with Nile tilapia (Oreochromis niloticus Linnaeus,
1758).

Materials and Methods

Ingredients used to produce Eco-enzymes

Molasses is a byproduct from the processing of sugar
cane or beet; it contains 35% of sucrose and 20% of
various sugars. It is very rich in minerals, especially
potassium, which is the main limiting factor at a
maximum rate of 10 to 15% (Ngom, 2004). It was
obtained through the ANA (National Aquaculture
Agency); the plant residues consist primarily of fresh
organic matter. The water used does not contain any
chlorine.

Production of eco-enzymes

Various ingredients, above mentioned, are weighed
into the following proportions: 1 molasses, 3 for plant
residues, and 10 to water. It involves four steps. Eco-
enzymes were made through the mixture of plant
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residues already rinsed with dissolve molasses in the
plastic bottle filled with water, then homogenized.
Finally the sealed bottle was kept for at least 3 months
for fermentation, and from time to time the seal was

opened to release gazes. After three months, the
solution was filtered and kept at room temperature
before usage.

Table 1: composition of main ingredients used in this experiment

Ingredients Dry matter Protein Lipid Fiber Ash
Fish meal 93.2 56 10.5 0.5 0.8
Sorghum meal 87.9 9.3 2.7 2.5 1.6
Maize meal 67.3 10.4 4.5 2.3 1.5

Diets preparation

To evaluate the effects of eco enzymes on the growth
of fry tilapia (O. niloticus) five iso-protein
experimental diets (30%), which differ in the degree of
incorporation of eco-enzymes (A: 0%, B: 2.5%, C:
5%, D: 7.5% and E: 10%) were formulated (Table 1).
Mineral and vitamin premix were purchased from
Aquavet feed Company, Thiès, Sénégal. After all,

ingredients were thoroughly mixed and an appropriate
quantity of water provided (30% for 100 g of mixed
ingredients), accordingly. Diets were supplemented
with 5% of mixture of fish oil (FO) (Table 2). Dough
was passed through an extruder to produce spaghetti
and dried at 37°C for two days. So, the concerned
dried diet was packaged into plastic bag and stored
frozen until its usage.

Table 2: composition of experimental diets for O. niloticus

Ingredients Treatments
A B C D E

Sorghum meal 20 20 20 20 20

Fish Oil 5 5 5 5 5
Carboxyméthyl cellulose 1 1 1 1 1
Vitmixa 2 2 2 2 2
Min mixb 2 2 2 2 2
Fishmeal 46 46 46 46 46
Maize meal 24 24 24 24 24
Additive garbage enzymes 0 2.5 5 7.5 10

a= vit A 250000 UI; vit D3 250000UI; vit E 5000mg ; vit B1 100mg ; vit B2 400mg ; vit B3(pp) 1000mg ; vit
B5 pantode Ca2000mg ; vit B6 300mg ; vit K3 1000g ; vit C 5000mg ; H biotin 15mg ; choline 100g ; anti-
oxydant (BHT), crushed and calcinedattapulgiteqs 1000mg;;
b= phosphorus 7% ; calcium 17% ; sodium 1,5% ; potassium 4,6% ; magnesium 7,5% ; manganese 738mg ;
zinc 3000mg ; iron 4000mg ; copper 750mg ; iodine 5mg ; cobalt 208mg ; calcined and ground attapulgiteqs
1000g; fluorine 1.5% (approximately).

Culture conditions

Tilapia fingerlings (O. niloticus) male and female of
the age of two months with an initial mean weight of
4.54 ± 0.3 g were supplied from the Fish Culture
Station Richard Toll, Saint-Louis Senegal. Fish were
acclimated to experimental conditions in a FRP tank
which capacity is estimated at 800L (200cm x 80cm x
50cm) for a two weeks period. During this specific
period, they were fed with commercial diet imported
from China.

At the beginning of the experiment, 100 tilapia fry
were randomly divided into five different groups with
two replicates containing 10 fish/each. Fish were kept
in 10 glass tank (50 x 40 x 30 cm) containers (50 L).
Each aquarium was part of a closed re-circulating
system maintained at 28 ± 1°C. An air stone
continuously aerated each aquarium. All aquaria were
cleaned every day in mornings and afternoons by
siphoning off accumulated waste materials.
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Fish were then fed with 10% of body weight per day
and gradually decreased to 4% per day. Each diet was
fed twice a day at 08:00 (a.m.) and 5:00 (p.m.) for 42
days to duplicate groups of fish. On the other hand,
each group of such fish was weighed in the beginning
and every two weeks and the amount of diet fed was
adjusted, accordingly. A photoperiod of 12 h light, 12
h dark (08:00 (a.m)-08:00 (p.m) was used, while
fluorescent ceiling lights supplied the illumination.
After 8 weeks of feeding, fish were taken out from
each treatment; the dorsal muscle tissue of each was
dissected and used for carcass composition analysis
purposes.

Proximate analysis of diet and dorsal muscle

The experimental diets and samples of the dorsal
muscle were analyzed for proximate composition in
the laboratory of Food Science Department of Animal
Production of the following ENSA, Thiès based on
AOAC (1984) methods.

Fatty Acids analysis

Lipid was extracted from feed samples by
homogenization in chloroform ⁄ methanol (2:1, v/v)
containing 0.01% butylatedhydroxytoluene (BHT) as
antioxidant, according to the methods of Folch et al.
(1957). Fatty acid methyl esters were prepared by
acid-catalyzed transmethylation of total lipids
(Shantha and Ackman 1990). The FA composition
was analyzed by a gas chromatograph (Auto System
XL Perkin Elmer) using a 30 x 0.25 mm capillary
column (FID detector CP- 2380 Supelco, Bellefonte,
USA). The conditions of the method were: carrier gas,
helium; flame ionization detection temperature,
260°C; split rate: 1 ⁄ 50, oven temperature
programmed to rise from 120°C ⁄ 2 min to 220°C⁄ 15
min at a rate of 5°C /min; injector temperature, 240°C.
The identification of the individual methyl esters was
achieved by comparison of their retention times with
commercial standards (Sigma, St. Louis, MO, USA).

Amino acids analysis

The amino acid compositions of experimental diets
were analyzed following acid hydrolysis using an
automatic amino acid analyzer (Hitachi 835-50,
Tokyo, Japan) equipped with a column for

physiological fluid analysis by a professional
laboratory.

Growth Parameters

Growth response parameters were calculated as
follows: Weight gain (%) = 100* ((final mean body
weight - initial mean body weight)/ initial mean body
weight); Specific Growth Rate (SGR, % /day) = 100*
((In Wt- In Wi) /T), where Wt is the weight of fish at
time t, Wi is the weight of fish at time 0 and T is the
rearing period in days; Feed Conversion Rate (FCR) =
total dry feed fed g/ fish / total wet weight gain g/ fish.
Survival rate (%) = 100* (number of fish which
survived/initial number of fish).

Water Quality Measurement

Water temperature and dissolved oxygen were
measured each following day using YSI Model 58
oxygen meter (Yellow Springs Instrument, Yellow
Springs, OH, USA).

Statistical Analysis

Data were analyzed using the following statistic
system (SAS-PC) (Joyner, 1985) and subjected to one-
way analysis of variance (ANOVA). Treatment effects
were considered significant at P<0.05; Duncan’s test
was used to compare significant difference among
treatments.

Results

Water quality parameters

During the experiment, the mean values of the
temperature, dissolved oxygen and pH were 29.06,
7.58 and 7.5 respectively.

Feed analysis

The results presented in Table 3 show that the
proximate composition of the diets is marginally the
same proportion in the different compositions. The
crude protein level is 30.49%, while the lipid content
11.54% remains high as well.
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Table 3: Proximate analysis of experimental diets fed tilapia O. niloticus

Composition Treatments

A B C D E
Dry matter (%) 90.90 90.90 90.90 90.90 90.90
Ash (%) 1.96 1.96 1.96 1.96 1.96
Gross energy (MJ/kg) 5.63 5.63 5.63 5.63 5.63
Digestible energy (MJ/kg) 3.70 3.70 3.70 3.70 3.70
Crude protein (%) 30.49 30.49 30.49 30.49 30.49
Digestible protein (%) 1.20 1.20 1.20 1.20 1.20
Lipid (%) 11.54 11.54 11.54 11.54 11.54
Fiber (%) 1.42 1.42 1.42 1.42 1.42

Data presented in Table 4 show the same proportion of
fatty acids in different diets. Polyunsaturated fatty acid
in the proportions of n-3 and n-6 are respectively 9.2%
and 4.8%; and the ratio n3:n6 is 19.2. The proportion
of n-3 is higher than that of n-6; therefore

polyunsaturated n-3 fatty acids are richer in diets. In
addition, LA (18: 2n-6), EPA (20: 5n-3) and DHA (22:
6n-3) are more important in diets in respective
proportions of 4.5, 3.8 and 4.9%.

Table 4: Fatty acids profile of the different diets fed to tilapia O.niloticus

Table 5: Amino acids profile of the different diets fed to tilapia O.niloticus

Fatty acids A B C D E

LA (18:2n-6) (%) 4.5 4.5 4.5 4.5 4.5
ALA (18:3n-3) (%) 0.6 0.6 0.6 0.6 0.6
ARA (20:4n-6) (%) 0.3 0.3 0.3 0.3 0.3
EPA (20:5n-3) (%) 3.8 3.8 3.8 3.8 3.8
DHA (22:6n-3) (%) 4.9 4.9 4.9 4.9 4.9
Total n-3 (%) 9.2 9.2 9.2 9.2 9.2
Total n-6 (%) 4.8 4.8 4.8 4.8 4.8
n3:n6 19.2 19.2 19.2 19.2 19.2
Total phospholipide (%) 7.4 7.4 7.4 7.4 7.4
Cholesterol (%) 0.3 0.3 0.3 0.3 0.3

Amino acids A B C D E NRC, 2011

Arginine (%) 2.1 2.1 2.1 2.1 2.1 1.2
Histidine (%) 0.5 0.5 0.5 0.5 0.5 1.0
Isoleucine (%) 1.5 1.5 1.5 1.5 1.5 1.0
Leucine (%) 4.2 4.2 4.2 4.2 4.2 1.9
Lysine (%) 1.2 1.2 1.2 1.2 1.2 1.6
Methionine (%) 0.5 0.5 0.5 0.5 0.5 0.7
Met+Cys (%) 1.0 1.0 1.0 1.0 1.0 1.0
Phenylalanine (%) 2.0 2.0 2.0 2.0 2.0 1.1
Phe+Tyr (%) 3.4 3.4 3.4 3.4 3.4 1.6
Threonine (%) 1.3 1.3 1.3 1.3 1.3 1.1
Tryptophane (%) 0.4 0.4 0.4 0.4 0.4 0.3
Valine (%) 2.0 2.0 2.0 2.0 2.0 1.5
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The results of the proximate analysis of diets amino
acids are shown in Table 5. The amino acid profile
shows that diets register a fall in histidine. lysine and

methionine 0.5; 0.4 and 0.2% respectively when
compared with the NRC (2011) which represents the
minimum values of the needs of essential amino acids
recommended for Nile tilapia.

Table 5: Amino acids profile of the different diets fed to tilapia O.niloticus

Amino acids A B C D E NRC, 2011
Arginine (%) 2.1 2.1 2.1 2.1 2.1 1.2
Histidine (%) 0.5 0.5 0.5 0.5 0.5 1.0
Isoleucine (%) 1.5 1.5 1.5 1.5 1.5 1.0
Leucine (%) 4.2 4.2 4.2 4.2 4.2 1.9
Lysine (%) 1.2 1.2 1.2 1.2 1.2 1.6
Methionine (%) 0.5 0.5 0.5 0.5 0.5 0.7
Met+Cys (%) 1.0 1.0 1.0 1.0 1.0 1.0
Phenylalanine (%) 2.0 2.0 2.0 2.0 2.0 1.1
Phe+Tyr (%) 3.4 3.4 3.4 3.4 3.4 1.6
Threonine (%) 1.3 1.3 1.3 1.3 1.3 1.1
Tryptophane (%) 0.4 0.4 0.4 0.4 0.4 0.3
Valine (%) 2.0 2.0 2.0 2.0 2.0 1.5

Growth parameters and survival

Table 6: initial and final mean weight, mean weight gain, SGR. FCR and survival

Composition Treatments
A B C D E

Initial mean weight gain
(g/fish)

4.54 4.55 4.56 4.53 4.53

Final mean weight gain
(g/fish)

10.34±0.95 9.71±0.41 11.44±1.62 10.92±0.83 9.64±0.94

Mean weight gain
(g/fish)

5.80±0.94 5.16±0.41 6.88±1.62 6.39±0.83 5.11±0.94

Mean Weight gain (%) 127.75±20.32 113.46±9.01 151.23±35.31 140.95±18.30 112.71±20.80
SGR 1.50±0.16 1.38±0.07 1.67±0.25 1.60±0.14 1.37±0.18
FCR 4.12 4.37 3.68 4.02 4.90
Survival  (%) 45 25 60 90 70

The mean weight gain and specific growth rate

During eight (8) weeks. the results reported in Table 6
showed that the best mean weight gain 151.23 % was
obtained in fish fed with diet C followed by fish fed
with diet D amounting to 140.95%; compared with
those fed with diet E which recorded the lowest mean
weight gain with 112.71%. On the other hand, the best
SGR 1.67 was also recorded in diet C and lowest in
fish fed with diet E.

Feed conversion ratio

The results reported in Table 6 have enabled us to
identify the most efficient diet that has recorded the
lowest FCR. Indeed, diet C had the lowest FCR with
3.68, while the highest value was obtained in fish fed
with diet E 4.90.

Survival

The different survival rates obtained from different
batches of fish are shown in Table 6. The better
survival rate of fish fed with diet D was 90%.  Diets E,
C, A and B be 70. 60. 45 and 25% survival rate,
respectively.
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Table 7: carcass composition of tilapia O. niloticus

Composition Initial fish Treatments
A B C D E

Dry matter (%) 89.14 92.35 92.76 96.02 93.80 94.05
Protein (%) 86.15 80.53 75.87 78.45 80.65 82.30
Lipid (%) 12.56 12.50 8.80 8.90 8.90 10.14

The results of the proximate analysis of fish tissue
shown in Table 7 revealed information on specific
components.

The dry matter content of the carcass of initial fish
(89.14%) is lower than that of fish fed with different
diets A (92.35%), B (92.76%), C (96.02%),
D (93.80%) and S (94.05%). The composition of the
carcass of fish treated with diet C is the highest.

The carcass protein content of initial fish is
significantly higher (86.15%) compared with the
carcass of fish subject to the test diets A (80.53%),
B (75.87%), C (78.45%), D (80.65%) and E (82.30%).
Initial fish presented higher body lipid content
(12.56%) in comparison with diets A (12.50%),
B (8.80%), C (8.90 %), D (8.90%) and E (10.14%).

Discussion

Water quality parameters

Water quality parameters, namely temperature,
dissolved oxygen and pH were measured during the
experiment. The mean temperature obtained in this
study is 29.06 ± 0.3 ° C. Thisvalue is within the
optimum temperature range for the growth and
survival of the species (28 to 31 ° C) reported by Boyd
(1982) and Hossain et al. (2004).

The mean value of dissolved oxygen obtained in the
experiment is 7.58 ± 0.1 mg / L. This is in line with
the results of Boyd and Lichtkoppler (1979) who
argued that dissolved oxygen concentrations greater
than 5.0 mg / L are desirable for fish survival.

The mean value of pH recorded in this study was 7.5 ±
0.2. Based on Santhosh and Singh (2007) the ideal pH
range for fish is between 7.5 and 8.5. Higher or lower
values than the optimal pH can cause stress of fish.
According to observed results, this means that the
addition of eco-enzymes in diets improve the existing
water quality. Such observations were confirmed by
Tang and Tong (2011), Nazim and Meera (2013)using
eco-enzymes in the water treatment.

Growth and survival

The incorporation of eco-enzymes in different diets
tested in tilapia fingerlings (O. niloticus) during the
experiment showed good growth performance and
survival compared with control.

The present study has shown that the best mean weight
gain was obtained with the diet containing 5% eco-
enzymes (151.23%) in comparison with control diets
(127.75%). These results are higher than those
reported by Niang (2013 personal communication)
that incorporated eco-enzymes at dilution of 1/500 in
diets of tilapia fingerlings that had a mean weight gain
of 54.15%, while Olusola and Nwanna (2014)
obtained a weight gain of 84.95% by incorporating
phytase to a quantity of 8.000 units of phytase / kg in
the Nile tilapia diet. Our findings are supported by
those of Tudkaew et al. (2008), which supplemented
with phytase Ronozyme P in red tilapia diet obtaining
312.74% weight gain. Olusola and Nwanna (2014)
suggest that the inclusion of exogenous enzymes in
food tilapia can positively influence on growth.

A certain number of studies have reported the positive
use of enzymes in the bioavailability of nutrients and
minerals, protein digestibility and amino acids, growth
performance and reduction of anti-nutritional factors:
Niang (2013, personal communication) reported that
the use of eco-enzymes in feed with a 1/500 dilution
of tilapia fingerlings (Oreochromis niloticus) had
effects on growth performance as well as the usage of
feed and survival rate. Indeed, the results showed a
significant increase in weight gain with 54.15% in the
group fed with diet containing eco-enzymes against
20% with the control. Also, diet containing eco-
enzymes enabled a better feed conversion ratio and
survival, respectively 0.23 against 1.08 when
controlled and 90% against 80% with the control.

The addition of commercial enzyme Pescazyme TM
5602 in a different soy diet fishmeal shows an
equivalent performance diet containing 10 or 12% of
fishmeal in carp and tilapia (Viola. 1994; Feord .
1996).
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Liebert and Portz (2005) reported that the optimum
growth of Nile tilapia was achieved when adding 750
to 1250 units of phytase / kg of food, while Cao et al.
(2008) found that 1.000 units phytase / kg diet give
better growth performance and feed conversion among
the same species. Vielma et al. (2004) reported an
increase in weight gain of 243-459% in the rainbow
trout fed with soybean meal with phytase and
phosphorus supplementation.

For specific growth rate (SGR), the analysis of
statistics shows that there is no significant difference
between the different regimes. However, the best SGR
were observed in fish subjected to diet containing 5%
eco-enzyme with 1.67% / day against 1.50% / day in
control. Our results are superior to those obtained by
(Niang 2013) with a SGR of 1.44% / day through the
incorporation of eco-enzymes in food tilapia. These
results are also higher than those reported by Olusola
and Nwanna (2014) who noted a SGR of 0.42% / day
by inclusion of phytase in tilapia diets. In contrast, our
results were lower than those obtained by Tudkaew
et al. (2008) which recorded a SGR of 2.53% / day in
tilapia fed on phytase.

Moreover, our results recorded high feed conversion
ratio (FCR) in each diet. The best FCR was obtained
through the regime C with FCR 3.68 against 4.12 with
control. The results of the present study remain lower
than those obtained by Al Dilaimi (2009), which get
FCR 6.96; 10.92 and 6.82 in tilapia fingerlings
(O. niloticus) fingerlings fed with diets containing 6%,
9% and 15% lipid. Therefore, our results are superior
to those of Niang (2013), earning 0.23 FCR in tilapia
subject to the system of eco-containing enzymes.
According to Philippart et al. (1979) and O'Connor et
al. (1985), plus the value of the FCR is reduced more
food is used and converted. The high levels of FCR
recorded in this study could be explained by mortality
influence in different batches of fish and the quality of
food.

The addition of phytase to feeds showed good
ingestion, growth and better FCR compared with the
control diet in channel catfish (Ictalurus punctatus),
both reducing phosphorus load excreted (Jackson et
al.. 1996).

A feeding trial conducted on tilapia fingerlings
(O. niloticus) in Brazil shows the importance of
phytase in diets based on vegetable protein. So, feed
was added to the commercial enzyme phytase
"Natuphas" at 0. 500, 1.500 and 3.000 units / kg of
feed. Fish fed 500 units show a higher weight gain and

improved FCR of 1.80. Also, the addition of protease
as an additive in fish food equal the performance of
milk protein (24% protein) and reached higher rate
(28% protein) of food (Feord 1996).

The results on fish survival showed a better survival
rate among those fish fed with diet D and E,
respectively providing 90% and 70% against 45%
when controlled. They are similar to those reported in
(NIANG 2013) with 90% survival in fish fed on eco-
enzymes and Tudkaew et al. (2008) achieving better
survival of tilapia with different treatments, giving
then 93.33% during the control treatment, 95%
treatment containing di-calcium phosphate, 91.67% in
the treatment containing phytase and 96.67%
treatment containing both di-calcium phosphate and
phytase. A survival rate higher than 80% constitutes
an excellent nursery (Sumi et al. 2011). Note that the
low survival recorded control of 45% could be
justified by a marked   aggressiveness observed in
fish.

For the different results observed, we can confirm that
eco-enzymes could have positive effects on the growth
of tilapia and improve their digestibility. This is in line
with the results of Davis et al. (1998) who note better
growth and better digestibility in shrimp subjected to
diet containing protease.

Bromatological diets analysis

Results of the proximate analysis of studied diets
showed high proportion of polyunsaturated fatty acids
of n-3 (9.2%) compared with polyunsaturated fatty
acids of the n-6 (4.8%). In general, n-3 fatty acids are
not required for warm water fish, but for the
membrane structure at least small amount of these
acids may be necessary (Stickney and Hardy. 1989).
Warm water fish have needs of polyunsaturated n-6
fatty acids or a mixture of fatty acids of n-3 and n-6,
whilecold-water species require fatty acids of the n-3
series (Webster and Lim. 2002). Various tilapia
species require almost 1% n-6 fatty acids in their diet
(Teshima et al. 1985).Our results revealed an
important proportion of LA fatty acid (18: 2n-6)
assessed at 4.5% covering the need in tilapia.
Takeuchi et al. (1983) showed that in tilapia fatty acid
needs of the n-6 series (linoleic acid 18: 2n-6) are
most important. They assess the need 0.5% in the diet.
Similarly, Kaushik et al. (1993) reported the same
value.
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Carcass composition

At the beginning and the end of the experiment,
carcass composition (dry matter contents, proteins and
lipids) is used to determine the influence of diets on
the body composition of fish. According to Hepher
(1988), endogenous factors (size. sex and stage of the
life cycle) and exogenous factors (diet composition.
feed rate and temperature) affect the body composition
of fish.

The results of the present survey work showed that the
protein content of the initial fish flesh (86.15%) is
higher than that of the various schemes A (80.53%), B
(75.87%), C (78.45 %), D (80.65%) and S (82.30%).
Based on Médale and Kaushik (2009), fish use part of
dietary protein for energy supply. Moreover, this fall
could be explained by the lack of essential amino acids
such as histidine, lysine and methionine in food.
Médale and Kaushik (2009) argue that protein sources
of food must provide amino acids in appropriate
amounts for optimal use of protein intake. They shall
contain essential amino acids (IAA) to cover the needs
of fish.

The results showed that the body lipid content of
initial fish (15.56%) is high compared with other diets
A (12.50%), B (8.80%), C (8.90%), D (8.90%) and E
(10.14%). Our results match those of Niang (2013),
which recorded high in initial flesh lipids (4.72%)
compared with the flesh of fish (2.76%) subject to the
system containing eco-enzymes. According to Aksnes
et al. (1986), during sexual maturation, a portion of
body fat is used for the production of gametes,
particularly among females. A strong mobilization of
body fat of the carcass and viscera is observed in
rainbow trout, rainbow female for egg formation
(Nassour and Leger. 1989).The results of this study
indicate that the eco-enzymes do not affect the body
composition of fish.

Conclusion

The use of exogenous enzymes, such as eco-enzymes,
in the manufacture process of feed for fish farming,
plays a key role in fish, including digestibility and
growth. Also, profitable effects of eco-enzymes to
improve the water quality of the trays play a leading
role in the development of the aquaculture industry.
Furthermore, the use of eco-enzymes in aquaculture
highly contributes to the enhancement/development of
plant residues that might have positive impact on the
environment.

At the end of our study, results obtained accordingly
enabled us to understand the possible impact
performance of ecoenzymes for growth and survival of
Nile tilapia. In fact, results first revealed that food
contains 50% C eco-enzymes showing the best growth
performance and then it (food) contains 75% D eco-
enzymes exhibited the best performance of survival in
Nile tilapia.

Diets developed in our study are formulated based on
local products, which have the advantage of being
available and locally accessible (financially: cost) for
farmers.

To sum up, the information from this study allow us to
state that objectives set for the valuation of plant
residues, quality and cost of food, growth performance
and survival of species have been achieved and eco-
enzymes can be used as complements in food
components for tilapia.
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