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Abstract

The present experimental study has been carried out in
a closed system at Fish Production Branch, Animal Production
Department, Faculty of Agriculture, Ain Shams University,
Egypt. The aim was to investigate the effect of using some
natural feed supplements on the productive performance of
Oreochromis niloticus fish. Tilapia fingerlings with initial
average body weight between 11.5 —12.9 g/ fish were stocked
in twelve plastic tanks (1 m® water each) at a rate of 85 fish/
tank. The experiment involved three treatments each with four
replicates. Two natural feed supplements (Amico-Zime® and
Bio-Bud®) were tested. The first treatment was allocated as a
control group, while treatment 2 was supplemented with 0.5%
Bio-Bud®, and the third treatment was supplemented with
0.5% Amico-Zime®. The whole experimental fish groups were
fed daily at a rate of 7% of fish biomass for fish weight
between 10 - 40 g/ fish; 5% of fish biomass for fish body
weight between 40-70g/ fish and 3% of fish biomass for fish
weight between 70g up to the end of the experiment. The daily
allowances were divided into three meals at 10.00, 13:00 and
16:00 h. for six days a week. Fish were weighing every two
weeks during the experimental period. At the end of the
experiment the highest weight gain (95.44 g/fish) was obtained
by the third treatment, where Amico-Zime® was used. Fish
groups fed bio- Bud® showed the lowest growth performance
compared with other two experimental treatments. Also fish
groups fed Amico-Zime® showed the highest specific growth
rate (2.35%/ d) and the highest relative growth rate (844.83%).
Feed utilization parameters showed that fish groups fed
Amico-Zime® had better efficiency (1.48 g feed/ g gain) than
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the other two treatments. Protein efficiency ratio was highest
(2.215) in the third treatment (Amico-Zime®), while the
lowest value (1.786) was recorded by second treatment (Bio-
Bud®). The economical efficiency study showed that the total
income and net return was better for group fed Amico-Zime®
than the other experimental treatments. The third treatment
achieved the highest total return (292.89 LE) while the lowest
one (217.02 LE) was achieved by the second treatment. Net
return was at highest (127.58 LE.) for the third treatment
(Amico-Zime®) then the first treatment (the Control) while the
lowest net return (65.11 LE.) was obtained by treatment 2
(Bio-Bud®). It could be concluded that ; by using Amico-
Zime® in the present experiment superior productive values
were obtained compared with the control and the other natural
feed additive (Bio-Bud®).
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INTRODUCTION

The Aquaculture industry has been recognized as the fastest
growing food producing industry (FAO, 2002) and will play an
increasingly important role in meeting the demand for fish. Egyptian
aquaculture has developed rapidly in the recent years. Tilapia is one of
the most widely cultured species in Egypt. Fish production increased
from 140.000 MT including 19.000 MT from aquaculture, accounting for
13.5% of the total production to about than 1.4 million tons in 2011,
including 983.000 MT from aquaculture, accounting for 72% of the total
production. (GAFRD, 2011). Aquaculture is a fast growing industry.
Successful and sustainable aquaculture depends on economically viable
and environmental friendly feeds. Feed is the major operational cost
involving 60 to 70% of the total cost in intensive fish farming. Fish meal
has been widely used as a supplemental protein source for many years
primarily for monogastric animals. It has become an expensive source of
proteins and its replacement by plant protein source is very important for
the development of aquaculture with lower feed costs (Carter and Hauler,
2000). One of the major problems associated with the use of plant protein
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sources in fish feed is the presence of anti-nutritional factors.(Viola et al.,
1994). Plant proteins contain insufficient amount of some essential amino
acids necessary for fish growth, it has anti-nutritional factors, it has high
fiber and ash content (Tacon and Jackson 1985 and FAO, 2006). Plant
protein utilization could be improved by using some exogenous digestive
enzymes (lipase, amylase, proteases and phytase), which can be easily
found in the market (Feord, 1996). However, the use of these
biotechnological resources has found some resistance in its adoption
(Bomba et al., 2002). Also the inclusion of live yeast in the diet improved
growth performance of tilapia and carp fish improved when it is fed on a
diet supplemented with active yeast (Li and Gatlin 111, 2004, 2005).

The aim of the present study was to evaluate the effect of two
feed additive products; enzymatic (Amico Zime®) and active yeast (Bio-
Bud®) on the utilization of plant protein used in fish feeds in order to
increase growth rate, feed utilization and economical efficiency.

MATERIALS AND METHODS
This study was conducted in the closed system at Fish production
Branch - Faculty of Agriculture, Ain Shams University, Egypt.

Experimental system:

Twelve plastics tanks (1m3 each) were connected into a closed
system provided by mechanical filter to remove the fish fecal solids from
the water also a sump pond 3 m3. Water pump (1.5 hp) was used to
circulate the water in the closed system. Biological filter with total
volume of 1200 L. contains plastic corrugated media and gravels to
convert the toxic ammonia into nontoxic nitrate. Air blower (3.5 hp) was
used to provide tanks with needful air through plastic hose and air stones
in each plastic tank.
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Closed System Unit Used in the Experiment

Before starting the experiment, tanks were drained completely and
were exposed to sun radiation for two days. The experimental tanks were
distributed randomly on the 3 treatments (4 tanks each). The experiment
lasted 105 days. One thousand and twenty Nile tilapia fingerlings (11.5-
12.9 g/ each) were distributed randomly on fish tanks, with stocking rate
of 85 fish/ tank (i.e. 85 fish/ m3 of water).

Fish sampling:-

Fish of each tank were weighed every two weeks during the whole
experimental period and daily feed allowances were readjusted according
to the new fish weight. Fish groups were fed daily at a rate of 7% of fish
biomass for fish weight between 10-40g/ fish, 5% of fish biomass
between for fish weight between 40-70¢g/ fish and 3% of fish biomass for
fish weight between 70g up to the end of the experiment. The daily
allowances were divided into three meals at 10.00, 13:00 and 16:00 h. for
six days a week.

Growth parameters:

According to the data of body weight, the following parameters

were calculated:

1. Average Daily Gain (ADG)
ADG = (Wt 2-wt 1)/ t
Where:
wt 1 = first fish weight in grams.
wt 2 = following fish weight in grams.
t = period in days.
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2. Specific Growth Rate (SGR)
Specific growth rate was calculated according to Jauncey and Rose
(1982).
SGR = (Ln wt2- Ln wtl) x100f/t.
Where:
Ln = (log 10x) 3.303
3. Relative Growth Rate (RGR)
RGR= (wt.2-wt.1) x100/wt.1
4. Food Conversion Ratio (FCR)

The food conversion ratio was calculated according the following
equation :

Feed intake ()

FCR =
Final body weight (g) — Initial body weight (g)

5. Protein Efficiency Ratio (PER)
The protein efficiency ratio was calculated according to the following

equation:

Final body weight (g) — Initial body weight (g)
PER =

Protein intake (g)
Experimental Diets:
Experimental diets were prepared by using the local available raw
material in market (Tablel), where treatment 1 represent the control diet,
diet 2 and 3 represent Bio-Bud® diets and, Amico-Zime® respectively.
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Table 1. Formulation and chemical composition of the experimental

diets.
Ingredient Tret.1 Tret.2 Tret.3
Yellow corn 15 15 15
Rice bran 13.5 9 9
Soybean meal (44% CP) 30 39.5 39.5
Meat & bone meal 25 25 25
Fish meal (72% CP) 5 0 0
Vegetable oil 3 3 3
Salt 0.5 0.5 0.5
CaCO; 4.425 4.425 4.425
Mono CaP 0.7 0.7 0.7
Binder (Bintonite)® 2.55 2.5 2.5
Anti oxidant & Anti toxic 0.025 0.025 0.025
Vitamin premix® 0.3 0.3 0.3
Amico-Zime® - - 0.05
Bio Bud®.
Chemical composition ] 005 )
Protein content (%) 30.92 30.93 30.93
Gross Energy (kcal / kg) 3646.1 3640.9 3640.9
Fiber content (%) 4.4 4.5 4.5
Fat content (%) 9.8 8.9 8.9
Ash content (%) 125 12 12
Price / LE. in Dec-2012 3885.1 3598.8 3618.8

1) Vitamin and mineral mixture is presented in Table 2
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Table 2. Vitamins and minerals of the mixture used in the experimental

diets (/kg).

Item */kg mixture Item */kg mixture
Vitamin A 4.8 m.l.u. Folic acid 400 mg
Vitamin D3 0.8 m.l.u. Biotin 20 mg
Vitamin E 4.0 gm Choline chloride 200mg
Vitamin K 0.8 gm Copper 4.0 mg
Vitamin B1 0.4 gm lodine 0.4 mg
Vitamin B2 1.6 gm Iron 12.0 mg
Vitamin B6 0.6 gm Manganese 22.0 mg
Vitamin B12 4.0 gm Zinc 22.0 mg
Pantothenic acid 4.0 gm Selenium 0.04 mg
Nicotinic acid 8.0 gm

* Broiler premix was obtained from Pfizer , Egypt
Water quality parameters

Average system temperature was (27.9 + 0.8 C), dissolved
oxygen (6.1 + 0.4 mg/L), and pH (7.91 £ 0.1) were monitored once daily.
Nitrite-nitrogen (0.4 + 0.01 mg/L) was monitored weekly using a model
PLN code test kit from LaMotte (Chestertown, Maryland, USA). Total
ammonia-nitrogen (0.04 = 0.003 mg/L) was monitored once weekly
using the method described by Boyd and Lichkoppler (1979).

Economical study

Economical analysis was done at the end of the study. The total
return (value of fish harvested), total costs (value of fingerlings, artificial
diets, and water exchange cost), and net return (total return- total costs)

were calculated according to Green et al. (1995).
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Statistical analysis

The statistical analysis was applied according to Steel and Torrie
(1980) on the collected data using Two-way analysis of variance
(ANOVA).

Differences between means were tested for significance according
to Duncan's multiple rang test (Duncan, 1955).

The following repeated measurement statistical model for
analyzing fish weight, food conversion ratio and specific growth rate at
different treatment and time was utilized:

Yijkm = p + Ti + Kij + Mk+ TMik + eijkm,
where, Yijkm is the mth fish weight, food conversion ratio and specific
growth rate;

p is the overall mean;

Ti is the i th treatment effect, i=1 for control, 2 for Bio-buds and 3 for
Amico-Zime;

Kij is the j th tank effect within the i th treatment, j = 1-12 and
considered as the error term for testing the treatment effect;

Mk = the kth time effect, k = 1-8;

TMik is the interaction between treatment and time and

eijkm is the m th random effect of the residual that ~ N (0, I oe 2) .

The last term was used for testing the tank within treatment, time and

interaction by time by treatment effects.

RESULTS AND DISCUTION
Growth parameters:

Growth performance of fish fed the experimental diets are
presented in Table 3, where the best significant growth performance
(P>0.05) was achieved by fish group fed the Amico-Zime®. Treatment 3
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showed higher significant weight gain (95.44 g/ fish) than treatments 2
and 1, where fish group fed the Bio-Bud® showed the lowest value
(85.40 g/ fish). Also specific growth rate and relative growth rate showed
the same trend. The total weight gain / m3 of fish group fed the Amico-
Zime® can be calculated as 8.1 kg/m3 compared with 8kg/ m3 for the

control group and 7.3 kg fish/ m3 for Bio-Bud® group.
Table 3: Growth performance of tilapia fish fed the experimental diets.

Initial Final | Weight | Total | Average
weight | weight gain gain | daily Gain
(g/ fish) | (g/ fish) | (g/ fish) |(kg/m®)|  (g/d)

SGR | RGR
(%ord) | (%)

Treatment 1 12.94 | 107.19° | 94.25% | 8.01° 0.90 2.18% | 732.65

Treatment 2 12.79 | 98.19% | 85.40° | 7.26° 0.81 2.18% | 667.32

Treatment 3 11.53 | 106.97% | 95.44* | 8.11° 0.91 2.35° | 844.83

Deguara et al. (1999). Reported that exogenous digestive
enzymes were used to enhance fish growth by improving the digestibility
of the nutrients, remove the anti-nutritional factors, improve the non-
starch polysaccharides, spare the utilization of the amino acids in enzyme
synthesis and minimizing the environmental pollutants caused by
minimizing the fish wastes. These results are in agreement with those of
several authors like Khalafalla et al.(2010) who indicated that all
mentioned growth parameters increased significantly (P<0.05) for fish
groups fed diets containing Amico-Zime® compared to those fed diets
without Amico-Zime®. On the other hand, the groups of fish fed diet
without Amico-Zime® and fish meal recorded the lowest growth values.
Moreover, groups fed diets containing 15% fish meal and 0.5 or 1%
Amico-Zime® had significantly (P<0.05) higher values than other
different treatments. Jackson et al. (1996) found that the utilization of

external feed enzymes has not only improved fish performance but also it
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has reduced the feed coast to produce one unit of gain and reduced fish
excretion into the environment. Feord et al. (1996) came to the same
results and found an improvement in growth performance of fish when he
added exogenous enzymes to fish diets.

Feed utilization parameters

Feed utilization parameters (Table 4) in the form of feed in
grams used to produce one gram gain (FCR) and protein efficiency ratio
(PER) in the form of unit body weight gain per unite protein fed. Better
feed conversion ratio (FCR) was observed by fish group fed diet No. 3
where the (Amico-Zime®) was included in the diet than the other
experimental groups. The worst FCR was observed by fish groups fed the
(Bio Bud®).

The same trend was achieved for the protein efficiency ratio
(PER), where the treatment 3 (Amico-Zime®) showed the highest
significant (P<0.05) protein efficiency ratio (2.21), while the lowest
significant one (P<0.05) was recorded by treatment 1 (the control).

Table 4: Feed utilization parameters of tilapia fingerlings fed the

experimental diets.

Feed amount FCR . PER

(o/ fish) (g feed/ g gain)
Treatment 1 168.07 1.78° 1.48°
Treatment 2 157.94 1.87° 1.79°
Treatment 3 142.14 1.48° 2.21°

These results of feed utilization parameter were in agreement with
several authors like (Yildirim and Turan, 2010) who reported that the best
specific growth rate was observed at the group receiving enzyme complex
group. Also, feed conversion ratio, protein efficiency ratio and apparent
net protein utilization were significantly higher in all enzyme complex
groups than that with control (p<0.01). The highest value of protein
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content (21.75%) was observed at 0.75 g kg-1 enzyme complex group.
The results suggested that enzyme supplementation can significantly
improve growth performance and feed utilization in African catfish.
Feord et al. (1996) who estimated that the aims of the addition of enzyme
were to equals soy bean meal (plant protein) to that of fishmeal (animal
protein); to maximize digestibility of dietary components, to improve
weight gain, FCR and energy utilization, also reduce diet cost with high
productive performance. As in the present experiment, exogenous
digestive enzymes were used to enhance fish growth by improving the
digestibility of the nutrients, remove the anti-nutritional factors, improve
the non-starch polysaccharides, spare the utilization of the amino acids in
enzyme synthesis and minimizing the environmental pollutants caused
by minimizing the fish wastes (Yigit and Olmez, 2010). These results are
in agreement with Khalafalla et al. (2010) who reported that growth
parameters increased significantly (P<0.05) for fish groups fed diets
containing Amico-Zime® compared to those fed diets without Amico-
Zime®. On the other hand, the groups of fish fed diet without Amico-
Zime® and fishmeal recorded the lowest values of AWG, ADG and SGR.
Jackson et al. (1996) found that the utilization of external feed enzymes
has not only improved fish performance but also it has reduced the feed
coast to produce one growth unit and reduce fish excretion into the
environment. These results were in agreement with those of Yildirim and
Turan (2010) who reported that the best specific growth rate was
observed at the group receiving enzyme complex group. Also, feed
conversion ratio, protein efficiency ratio and apparent net protein
utilization were significantly higher in all enzyme complex groups than
that with control (p<0.01). The results suggested that enzyme
supplementation can significantly improve growth performance and feed
utilization of African catfish.


http://scialert.net/asci/author.php?author=Yasemin&last=Bircan%20Yildirim
http://scialert.net/asci/author.php?author=Funda&last=Turan
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Economical Evaluation:

In the present study the total return (the sale price of the harvested
fish) were 292.89, 217.02 and 273.35 L.E and total return per kg live fish
for treatments 3, 2, and 1 were found to be 7.65, 7.45, 7.56 L.E,
respectively. These results indicated that the highest return was achieved
by treatment 3 and the lowest price was in treatment 2. The coast per
(Kg) was found to be 3.33, 4.21 and 4.01 L.E. for treatments 3, 2 and 1,
respectively. Tilapias were marketed according to its size. These results
indicated that the highest value was in treatment 3 and the lowest with
treatment 2. The cost of management tank operation (Worker-
Electricity- Ice) estimated to be 1.00 L.E per Kg. and calculated this paid
out with the total coast. Net return per (kg) was found to be 3.32, 2.24
and 2.55 L.E. for treatments 3, 2 and 1, respectively. Net return was
highest for treatment 3 then treatment 1 while the lowest net return was
obtained by treatment 2. All data about the economic statistics are listed
in Table (5).

Table 5: Economical Evaluation of the Experiment.

Treatment 1 Treatment 2 Treatment 3

Item . . .
Quantity | Value |Quantity| Value |[Quantity| Value

Kg L.E./tank Kg L.E./tank Kg |L.E/tank
Total return 36.15 273.35 29.15 217.02 38.27 | 292.89
Feed 64.53 145.19 54.56 122.76 56.46 | 127.03
Management cost 1 36.15 1 29.15 1 38.27
Net return 92.007 65.11 127.58

CONCLUSION

In general, the results of this study indicated that the use of
digestive enzymes e.g. Amico-Zime® as feed supplements enhanced
growth performance, feed utilization and increase economical return.
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