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Abstract

This study investigated the effects of Digestrom supplementation
with rate 200mg/kg diet in all treatments as a growth promoter beside
addition three levels of orange peel waste 0.0%, 50% and 75% as food
replacement of yellow corn for estimation growth performance, feed
utilization and some blood constituents of Red tilapia (Oreochromis
mossambicus X O. niloticus) fingerlings. Fish fed with the diet
containing 50% orange peel gave the best results concerning the weights
parameters and nutritional status. It is noticed that increasing the protein
in the diet to 30% and substituting 50% of the corn with orange peel
increased dry matter, ash and reduced fat content in the body. The
replacement of 50% of the corn with orange peel (in fish fed on a diet
containing a 25% protein) did not affect the dry matter, but increases the
level of protein and fat in the body.

Increasing orange peel to 75% led to significant increases in red
blood cells, urea and triglycerides and at the same time reduced the levels
of all the hormones studied. It is worth to mention that the applications
led to a reduce the cost /kg diet, feed cost per kg fresh fish, relative % of
feed cost/ g fish, consumed feed to produce 1 kg fish gain, feed cost /1kg
gain, and relative % of feed cost of kg gain.

It could be concluded that replacing 50% of yellow corn in the diet
with orange peel waste in terms of growth performance, feed utilization,
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body chemical composition, blood sample, hematology and economic
evaluation.

Keywords: red tilapia, feed utilization, growth performance, orange peel waste, blood
sample.

INTRODUCTION

The red tilapia is fast gaining popularity among local consumers due to its
favorable characteristics such as easy culture management and as a protein
source (Bimbo and Crowtber, 1992). Studies have recently demonstrated that
red tilapia can be cultured in the portable canvas tank system, with a slight
modification (Ahaotu et al., 2017). Due to this rapid development of tilapia
farming, the production systems have been steadily shifted from extensive and
semi-intensive systems to more intensive systems, which raise a demand for
artificial feeds. (Helou and Harris, 2007). Thus, formulating economic tilapia
diets using untraditional and cheap feed resources remains a major challenge
facing tilapia farmers (Guimarées et al., 2010).

The problems facing of using food waste is an environmental pollution
and fish contamination; the past and present situation of fish culture; upgrade of
food waste based feed pellets by adding enzymes, vitamin-mineral premix, and
probiotics (yeast) into feeds (Akpoilih et al., 2016 and Metwally and Gallal,
2009). Orang waste is of immense economic value as it contains an abundance
of various flavonoids, carotenoids, dietary fiber, sugars, polyphenols, essential
oils, and ascorbic acid, as well as considerable amounts of some trace elements
and high levels of sugars (El- Ghfar et al., 2016).

Some attempt of artificial feed insured that orange peel waste could be
used as alternative source of fish dietary; addition of 0.5%, 1% and 2% dried C.
lime peels powder improved growth performance antioxidant activity, immune
status, and disease resistance in some common freshwater fish species Nile
tilapia, mullet and African catfish (Afaf et al., 2019; Mohamed et al., 2018 and
Guimardes et al., 2010). The highest growth performance and feed utilization of
Nile tilapia were noticed with diets containing 75% orange peel instead of


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/antioxidant-activity
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yellow corn as an alternative sources of energy (Faiza et al., 2003). Orange
peels could replace corn in fish feeds because the protein content of corn varies
from 9.0-10.0 percent (Megias et al., 1993)

Moreover, unfermented orange peels can replace 20 percent of corn in
African catfish diets, while fermented peels can enhance mineralization in the
fish (Nwanna et al., 2011). So, orange peel composition explains why the peels
of oranges are used in animal feeds. On a dry matter basis, nutritional values of
the peels are comparable with concentrates such as sorghum, barley and corn
(Oluremi et al., 2006). Citrus lime peel in fish diets could improve the
enzymatic antioxidant capacity, immune response and enhanced the serum
lysozymes myeloperoxidase level and phagocytic activity. Similarly, the blood
parameter results showed that Nile tilapia fed 2% dietary lemon peel had the
lowest triglyceride and glucose levels, in contrast, resulted with thin lip mullet
fed 0.5% dietary lemon (Mohamed et al., 2018). Similarly Metwally and El-
Gallal (2009) studied the changes in growth rate; various blood constituents of
Nile tilapia (Oreochromis niloticus) fed on diets containing different remaining
plant materials. Cholesterol, triglycerides, AST and ALT concentrations
showed obvious increase in fish fed on olive mill than the other groups.
Glycogen content in liver and muscles increased in groups land 2 than other
groups. This activity requires high-quality feeds, which should contain not only
necessary nutrients but also complementary feed additives to keep organism's
healthy as well as favor growth and environment-friendly aquaculture (Eid and
Mohamed, 2008).

Given economic considerations, significant efforts should be devoted to
reducing waste outputs from aquaculture operations. Since most aquaculture
wastes are ultimately from dietary origin, reduction of waste outputs should first
be through improvements of diet formulation and feeding strategies. The first
step less solid waste is to eliminate poorly digestible ingredients and to use
highly digestible one. (Cho, 2002). In addition, use of low cost live feed
supplements as feed additives is highly accepted and encouraged due to its eco-
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friendly nature, savings with the environmental improvement of the decline
ammonia in the water medium (Lim et al., 2013)

The use of organic waste provides not only cheap alternative source of
fish feed but also eliminates the problems associated with indiscriminate
dumping of organic waste in the environment because of the associated air,
water and soil pollution (Akamkaili and Nabila, 2015). Natural feeding is a
money saver, since most commonly used fish feed contains fish meal as protein
source, which ranges between 10-50% of the operational costs. Moreover, the
common edible fish’s food habits have been well established, but we can easily
use food waste to reduce cost and increase income (Gupta and Banerjee, 2016)

The present study aimed to study using orange peel waste as an
replacement of yellow corn on growth performance, feed utilization and
economical evaluation.

MATERIALS AND METHODS

The present study was carried out in the privet fish farm in El Kantra-
Ismailia Governorate. This experiment was designed in order to using orang
fruit peel waste as an replacement of yellow corn on growth performance , feed
utilization ,economical evaluation, carcass composition and some blood
constituents in Red tilapia fingerlings.

Management of experimental fish:

Red tilapia fingerling with an average initial body weight of (27+0.50 g)
was used in this experiment. It is being homogenous in body weights and
apparently healthy. The experimental fish were adapted for two weeks in
floating cages in a water pond. At the start of the experiment, 360 fish were
chosen, healthy fish weighed and then distributed randomly into experimental
units.
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Experimental units:

Fish were stocked in concrete basins (distances 3x 2x 1.25m) under a
plastic greenhouse condition. There are 9 basins distributed for first protein
level (25%) as following design (3 treatments x3 replicates), similarly, another
9 basins for second level of protein (30%). Each basin provided with 20 fish
and supplied with air blowers. Increase health and immunity by using Pond
Toss™ compound to consume organic waste and uneaten food before they
begin to decay, preventing accumulation of harmful ammonia, nitrite, and
nitrate that are difficult to remove, can be toxic, and can cause health
problems. When Pond Toss™ is consumed by fish stock they stimulate the
immune response. Improved water quality reduces the need for water exchanges
and increasing biosecurity.

Water used properties:

Water quality parameters were measured daily. Water temperature was
maintained at (25 +1°C) by using a 250-watt immersion heater with thermostat,
dissolved oxygen concentration (4.7 mg/L) were measured using an apparatus
model Lutron 206 (Lutron Taiwan). The water pH value (7.7) was determined
using a Lutron 5510 pH meter (Lutron Taiwan). However, ammonia
concentration was about 0.07mg/L. Photoperiod was 12h light/ 12h dark. The
basin water was exchanged with fresh water 2-3 time per week, washed and
changed with fresh water every 4 weeks.

Material used in study:
Preparation of orange peel waste:

Draying orange peel waste is the first step of utilization of orange peel,
samples draying by microwave methods according to (Abd El- Ghfarl et al.,
2016). The orange dried peels were grounded to a fine powder using a
mechanical laboratory grinder and passed through a 24-mesh sieve, then
packaged in polyethylene bags and stored at 4+1°C until use. Other components
are presented in Table 1.
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Table 1. Chemical composition for orange peel incomparable with some grain
crops based on the base of solids ratio.

Item Orang peel* Sorghum Barley Corn
Dray matter % 14.25 87.00 87.00 86.00
Crude protein 7.00 10.50 12.10 9.90
Crude fibre 12.50 3.40 6.30 2.90
Fat 3.50 3.20 2.10 4.70
Ash 5.50 2.00 2.90 1.40
T.D.N. % 87.00 80.00 83.00 87.00
ME 3.42 3.11 3.24 3.46

Dry matter elemental analysis contents (mg/kg) was as follow: Calcium (3.30)-phosphorus (2.30) and Iron
(0.40). Vitamins analysis (unit) was as follows: Ascorbic acid (49.00) — Thiamine (0.08) —Riboflavin
(0.03) —Niacin (0.02)

The experiment:

The experimental work used orange peel waste (OP) powder as an energy
source alternative of yellow corn by levels of 50% and 75%. At the end of the
experimental period, a total number of 360 fingerlings were randomly assigned
to 18 basins with 20 fish per one. Three replicates were made for each
treatment. The ponds were subdivided into 9 basins for each level of protein (25
and 30%). The promoter Digestrom was used with rate of 200 mg /kg diet in
all experimental basins. Red tilapia fingerlings are fed to saturation.

The design of treatment:

In each level of protein (25% and 30%) the diet mixed with three levels of
orange peel waste as an alternative to corn by rates (0.0, 0.50 and 75%) as
shown in Table 2.
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Table 2. Ingredients and chemical composition of experimental diets.

protein level %

25 30
T1 T2 T3 T4 T5 T6
Treatments (0.0%)  (50%)  (75%)  (0.0%) (50%) (75%)
orange orange orange orange orange orang
Ingredients peel peel peel peel peel e peel
waste waste waste waste waste waste
fish meal (0% protein 5.00 5.00 5.00 5.00 5.00 5.00
Soybean meal 5% Protein 25.00 25.00 25.00 30.00 30.00  30.00
Corn Gluten0%) Protein 9.00 9.00 9.00 15.00 1500  15.00
Rice bran 14.00 14.00 14.00 14.00 14.00  14.00
Yellow corn 43.00 21.50 10.75 32.00 16.00 8.00
Orange peel waste 00.00 21.50 32.25 00.00 16.00 24.00
Sun flour oil 3.00 3.00 3.00 3.00 3.00 3.00
Mineral mixture? 0.50 0.50 0.50 0.50 0.50 0.50
Vitamin mixture? 0.50 0.50 0.50 0.50 0.50 0.50
Total 100 100 100 100 100 100
Proximate analysis
Protein 24.86 24.73 24.68 29.67 29.61 2957
Lipids 7.60 9.42 10.34 7.11 6.82 6.68
Ash 5.63 6.25 6.56 5.35 6.37 6.66
Fibers 6.12 7.94 8.64 7.48 8.61 9.13
NFE? 60.00 53.39 50.06 53.33 50.55  48.75
/(iggzs)f”ergy (Keal A57.64 44692 44283 45417 43949 43058
Cost /Kg (L.E) 7.68 6.97 6.62 8.48 7.95 7.69

1. Each Kg mineral mixture premix contained Mn, 22 g; Zn, 22 g; Fe, 12 g; Cu, 4 g; I, 0.4 g, Selenium,
0.4 g and Co, 4.8 mg.Each Kg

2. Vitamin contained Vitamin A, 4.8 million IU, D3, 0.8 million 1U; E, 4 g; K, 0.8 g; B1, 0.4 g;
Riboflavin, 1.6 g; B6, 0.6 g, B12, 4 mg; Pantothenic acid, 4 g; Nicotinic acid, 8 g; Folic acid, 0.4 g
Biotin,20 mg,. Ascorbic acid (49.00) — Thiamine (0.08) —Riboflavin (0.03) —Niacin (0.02)

3. Nitrogen Free Extract = 100 — (%Protein + %Fat + %Fiber + %Ash).

4. Gross Energy based on protein (5.65 Kcal/g), fat (9.45 Kcal/g) and carbohydrate (4.11Kcal/g).
According to (NRC, 2011).

Growth performance parameters:

The growth performance parameters are calculated according to the
following equations:

Weight gain (WG) = final weight(g)- initial weight (g).

Weight gain percent (WG%) = (Final weight—initial weight) / initial
weightx100.
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Average daily gain (ADG) = [Average final weight (g) — Average initial weight
(9)] / time (days).

Specific Growth Rate (SGR %/day) = 100 [(Ln final weight — Ln initial weight)
/ time].

Feed utilization parameters:

Feed Intake (FI) = Amount of consumed feed per period (g).

Feed Conversion Ratio (FCR)= Total feed consumption (g)/ weight gain (g).
Feed Efficiency (FE) = weight gain (g) / Total feed consumption (g).
Protein Efficiency Ratio (PER) = body weight gain (g)/ protein intake (g).

Survival Rate (SR %)= 100x (final number of fish in basin/initial number of
fish survived).

Body chemical composition:

At the beginning and end of the experiment, 5 fish sample was taken
randomly from each experimental group to determine chemical analysis of body
components. The whole body composition of fish samples was analyzed for
crude protein (CP %), ether extract (EE %), dray matter (DM %) and ash (%).
All chemical analyses were carried out in three replicate according to (AOAC,
2009).The gross energy contents of the fish samples were calculated using
factors of 5.65, 9.45 and 4.11 k.cal/g of protein, carbohydrate and lipid
respectively (NRC, 2003).

Blood sample and hematology:

At the end of the experimental period 10 fish were randomly taken from
each replicate. The blood samples were collected from caudal vain by syringe.
The red and blood cells were counted and hemoglobin (g/dl) concentrations
were determined by using commercial Kits (Elnasr Pharmaceutical Chemicals

Co. Egypt).
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Serum constituents:

Serum of blood samples were then separated by centrifugation at 3000
(rpm) for 5 minutes. Serum was stored at -20C° until analysis for urea, total
protein (g/dl), albumin (g/dl), cholesterol (mg %), aspartate aminotransferase,
AST (u/ml) Glutamic oxalo-acetic transaminase and serum alanine
aminotransferase ALT (u/ml) which were determined using Kits supplied by
Elnasr Pharmaceutical Chemicals Co. (Egypt). Serum globulin (g/dl) levels
were obtained by differences between total protein (g/dl) and albumin (g/dl).
Serum triglycerides (mg/dl) were determined calorimetrically using commercial
Kits of Bio Diagnostic Co. (Egypt).

Economical Evaluation:

The cost of feed to raise unit biomass of fish was estimated by a simple
economic analysis. The estimation was based on local retail sale market price of
all the dietary ingredients at the time of the study (2019).

Cost /kg diet (LE) = Cost per Kg diet L.E.

Consumed feed to produce 1kg fish (kg) = Feed intake per fish per period/ final
weight.

Feed cost per kg fresh fish (LE) = Step 1X step 2

Relative % of feed cost/ kg fish = Respective figures for step 3/ highest figure
in this step

Feed cost /1Kg gain (LE) = Feed intake per Kg gain X step 1.

Relative % of feed cost of Kg gain = Respective figures for step 5/ highest
figure in this step.

Cost of 1 kg ingredients used were calculated byL.E, Egypt pound at end of
2018 and started 2019.
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Statistical analysis:

The data obtained in this study were analyzed by one-way ANOVA
procedure of Statistical Analysis System (SAS, 1998). Means were compared

by Duncan’s new multiple ranges test Duncan (1955).
RESULTS AND DISCUSSION

The effect of replacement of yellow corn with orange peel on growth and
survival rates of Red tilapia is summarized in Table 3. The results revealed that
fish fed on dietary orange peel 2 g kg-1 diet (T2) significantly (P<0.05)
produced the highest final body weight (FW), body weight gain (WG), average
daily gain (ADG) and specific growth rate (SGR), followed by fish fed on
orange peel 50g kg-1 diet (T5). Increasing dietary replacement of OP to
75%resulted in a significant reduction (P<0.05) in growth rates. These results in
a general agreement with that mentioned by Guimaries et al. (2010); Siyal et al.
(2016); Mohamed et al. (2018) and Afaf et al. (2019). Similarly, growth
performance parameters and feed utilization indices were improved in Nile
tilapia fed diet supplemented with Aspragalus polysaccharides (Zahran et
al., 2014 and Mo.Lun et al., 2016) and blackberry syrup (Yilmaz et al., 2019) .
On the other hand, treatment No. (3) replacing 75% of the corn by orange peel
waste, resulted in a growth inhibitory effect and recorded the lowest results
incomparable to control for the previous weights measurements, in spite of its
consumed more food than control. Similar trend was detected when using 25
or 30% protein levels in the diet components. It is worth to mentioned that these
data in contrast with that obtained by Doan et al. (2018). Similar results were
obtained by Abdel-Tawwab et al.( 2010) and Acar et al. (2015), who studied
the effect of essential oil extracted (EO) from sweet orange peel (Citrus
sinensis) on growth performance of Mozambique tilapia (Oreochromis
mossambicus).
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Table 3. The effect of replacement of corn with orange peel on growth

performance, feed utilization and survival rates of Red tilapia.

Treatments

Protein levels

25 % 30
Items Control T2 T3  Control TS T6
T1 50% 75% T4 50%  75%
Initial weight (g) 30.40 2096  30.40 30.03 30.32  30.29
c a d b b d
Final weight (g) 64.50 7846  59.56 62.40 68.43  56.45
+0.13 +0.10  +0.12  +0.13 +0.10  +0.10
c a d b b d
Weight gain (q) 34.12 4850  29.16 32.37 38.11  26.16
+0.10 +0.10  +0.10  +0.10 +0.10  +0.10
c a d b b d
Weight gain (%) 11224 16188 9592  107.79 12569  86.36
+0.11 +0.11  #0.11  +0.11 +0.11  +0.11
c a d b b d
Average daily gain 0.61 0.87 0.52 0.58 0.68 0.47
+0.13 +0.12  #0.14  +0.11 +0.10  +0.13
c a d b b d
. 1.34 1.72 1.20 1.31 1.45 1.11
f h
Specific growth rate +015  +012 4011  +015  +012  +0.11
c a b c a b
Feed intake (q) feed ffish 66.37 8226 7827 65.07 80.25  72.79
+0.14 +0.12  +0.10  +0.14 +0.12  +0.10
c d a b b a
Food conversion ratio 1.95 1.70 2.69 2.01 2.11 2.78
+0.13 +0.11  #0.10  +0.13 +0.11  +0.10
b a d b C d
Feed efficiency 0.51 0.59 0.37 0.50 0.47 0.36
+0.11 +0.13  #0.10  +0.13 +0.11  +0.10
b a e c d f
P , 2.06 2.36 1.49 1.66 1.58 1.20
P ff
rotein efficiency ratio +013 011 010 013 011  +0.10
Survival rate (%) 98.33* 9833 86.67° 96.67°  85.00° 85.00°
: +0.14 +0.14  +0.11 +0.12 +0.11  +0.11

Means within the same row with different superscripts are significantly different (p<0.05).

The authors revealed that dietary orange EO can act as a growth promoter
for Mozambique tilapia (Oreochromis mossambicus), where the weight gain of
fish fed orange EO supplemented diet was significantly higher than those fed on
other diets. Orange peels have been found to contain alkaloids, saponins,
terpenes, resins, flavonoids, phenols, and tannins (Al-Saadi et al., 2009). It has
been reported that herbs that contain such potent bioactive components may
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influence digestive processes in a positive way by enhancing enzyme activity,
improving digestibility of nutrients and feed absorption, consequently resulting
in an improvement in fish growth (Immanuel et al., 2009; Citarasu, 2010;
Kaleeswaran, et al., 2010 and Hashemi and Davoodi, 2011). Therefore, all these
effects of phytochemicals have been found to promote growth in fish
(Immanuel et al., 2009). For instance, Sweet orange peel was found to contain
considerable amount of saponin (Oluremi et al., 2007). When, Nile tilapia
(Oreochromis niloticus) fingerlings fed diets supplemented with the dietary
ginseng herb containing saponin as an active chemical component, It greatly
enhanced the growth and diet utilization efficiency (Goda, 2008). Feed intake
was significantly (P<0.05) higher in group of fish on T2 which orange peel
replace corn at level 25% and the lower feed intake was recorded in control of
30% crude protein. The lower food conversion ratio recorded in group of fish in
T2 which orange peel replace corn at level 25% while the highest food
conversion ratio recorded in T5 in 30% crude protein levels. Similar results was
obtained by EI-Boushy and Van der Poel (2013) revealed that orange fruits by-
products enhanced the FCR of animals in poultry sector when compared with
traditional feed. In agreement with Salem and Abdel-Ghany (2018). The group
of fish on T2 had a significantly (P<0.05) higher FE and PER than the rest of
experimental groups. The lowest FE and PER was recorded in group of fish on
T6 (30% replace corn). The group of fish on control and T1 (25% replace corn)
had a significantly higher (P<0.05) survival rate than the rest of experimental
groups. In agreement with Salem and Abdel-Ghany (2018).

The lowest survival rate was recorded in group of on T3 in both %25 and
30% replace corn. These data in a harmony with that reported by Bimbo and
Crowther. (1992). Similar results was obtained by Salem and Abdel-Ghany
(2018). Therefore, we recommend using a diet containing 25% protein and
substituting 50% of corn by orange peel waste, These results in agreement with
(Megias et al., 1993).

Chemical composition of fish:

Table (4) shown dry matter in the fish body, the addition of 50% orange
peel with 25% protein in the diet gave insignificant results, while 30% protein
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in the diet increased the dry matter with addition of orange peel. As respect of
protein content in fish, the results indicated that addition orange peel increased
protein in fish fed on a diet containing 25% protein, while more addition of
orange peel up to (75%) reduced the protein content in fish that feed on 30%
protein in the diet in agreement with Salem and Abd El-Gany (2018).

This supports the results of the present study, as the body protein content
slightly increased with the increasing of OP levels. Determination of fat content
in fish confirmed that the addition of orange peel by 50% for fish fed on a diet
containing 25% protein significantly increased the fat content. On the contrary,
the same percentage of orange peel replacement reduced fat in the body of fish
fed on a diet containing 30% protein. As for the percent of ash in the body of
fish, the results showed that the replacement of orange peel reduced ash in the
body of fish fed 25% protein in the diet. On the contrary, the percent of ash in
fish fed on a diet containing 30% protein was increased. In catfish fed oregano
essential oil and carvacrol and thymol in combination, muscle protein content
was increased (Zheng et al., 2009). Our proximate analysis results as well as the
other two studies suggest that phytogenic supplementation may have a
beneficial effect of reducing fillet fat, enhancing protein deposition, and
increasing antioxidant activity. In agreement with (Giannenas et al., 2012).

Table 4. Carcass chemical composition of red tilapia fed diet replacement by
different levels of orange peel waste on dry matter basis.

Protein levels (%)

Items 25% 30%

Orange peel level  T1(0.0%) T2(50%) T3(75%) T4(0.0%) T5(50%) T6(75%)

a a a 2 5 b
Dry matter (%) 27.38 27.21 27.63 27.38 26.63 26.48

+0.10 +0.11 +0.12 +0.13 +0.14 +0.15
Protein (%) 56.38° 58.88° 57.08° 57.54° 56.08° 55.04°
+0.15 +0.14 +0.13 +0.12 +0.11 +0.10
Lipid (%) 20.85" 21.08° 20.45" 22.07° 20.85" 22.03%
+0.15 +0.10 +0.14 +0.13 +0.12 +0.11
15.41° 14,80° 14.71° 15.27° 15.41° 16.34%
Ash (%) +0.10 +0.12 +0.13 +0.14 +0.15 +0.11

Means within the same row with different superscripts are significantly different (p<0.05).
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Blood biochemical component:

Results in Table (5) showed that fish fed with diets containing different
addition of orange peel waste (50% or 75%) with or without Digestrom
promoter exhibited a variable trend according to protein levels used (25% or
30%) in diet. Blood characteristics are very important tools that can be used as
effective indices of water balance, nutritional status and overall health condition
in fish (Nwani et al., 2015 and Zaahkook et al., 2016).

Numerous dietary supplements have measurable effects on blood
constituents (Animashahun et al. 2006 and Bhatti et al., 2009). Therefore,
hematological and blood biochemical variables have been used as indicators of
health status in fish of many species fed different kinds of food. Diet
composition and metabolic adaptation are the main factors responsible for
changes in hematological and blood biochemical variables in fish (Ighwela et
al., 2012). Such parameters are reliable indicators of fish physiological status
and are often used to evaluate fish health and immune potential (Kondera et al.,
2017). pomegranate peel (PP) extract has extensively been studied for its strong
antimicrobial and anti-inflammatory effects (Jurenka, 2008). Concerning the
effect of orange peel waste addition (replacement by 50%), increased the
following components (hemoglobin, red blood cells, albumin/ globulin ratio,
total protein, creatinine, urea, albumin, triglycerides, HDL, blood cells, LDH,
ALT3 and AST values) at 25 and 30% replacement. In agreement with a
(Araujo et al., 2017). Similar results was obtained by Yilmaz et al. (2012).
These results proved the improvement of fish health when Digestrom
supplemented diets. Moreover, the measurement of albumin, globulin, and total
protein in serum or plasma is of considerable diagnostic value in fish, as it
affects the general nutritional status as well as the integrity of the vascular
system and liver function (Metwalli, 2009).

Numerous dietary supplements have measurable effects on blood
constituents (Animashahunet al. 2006 and Bhatti et al., 2009). Therefore,
hematological and blood biochemical variables have been used as indicators of
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health status in fish of many species fed different kinds of food. Diet
composition and metabolic adaptation are the main factors responsible for
changes in hematological and blood biochemical variables in fish (Ighwela et
al., 2012). Such parameters are reliable indicators of fish physiological status
and are often used to evaluate fish health and immune potential (Kondera et al.,
2017). pomegranate peel (PP) extract has extensively been studied for its strong
antimicrobial and anti-inflammatory effects (Jurenka, 2008). Concerning the
effect of orange peel waste addition (replacement by 50%), increased the
following components (hemoglobin, red blood cells, aloumin/ globulin ratio,
total protein, creatinine, urea, albumin, triglycerides , HDL, blood cells, LDH,
ALT3 and AST values) at 25 and 30% replacement. In agreement with a
(Araujo et al., 2017). Similar results was obtained by Yilmaz et al., (2012).
These results proved the improvement of fish health when Digestrom
supplemented diets. Moreover, the measurement of albumin, globulin, and total
protein in serum or plasma is of considerable diagnostic value in fish, as it
affects the general nutritional status as well as the integrity of the vascular
system and liver function (Metwalli, 2009).

Economical Evaluation:

The estimation wasbased on the local retail sale market price of all the
dietary ingredients at the time of the study (2018/2019). Cost of 1 kg
ingredients used were (7.68, 6.93, 6.58, 8.48, 7.91 and 7.65) for T1, T2, T3, T4,
T5, and T6 respectively. Feed cost of kg: calculated from the price of feed
ingredient and the cost per kg gain (FCRx price of kg feed) 1.03, 1.05, 1.31,
1.04, 1.17, and 1.29 T1, T2, T3, T4, T5, and T6 respectively. Reduction % of
feed cost of Kg gain was calculated as a percentage from the highest value. The
cost-effective production of high quality products from less-expensive agro-
industrial by-products is a target within the feed industry in Egypt (El-Sayed et
al., 2014). A large quantity of pomegranate peel (PP) residues is produced in
juice manufacturing, representing a valuable waste of the food industry as they
contain bioactive compounds (Toutou et al., 2019).
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Table 5. Effect of replacement of yellow corn with orange peel on some blood
components of Red tilapia fingerlings.

Items

Protein levels (%)

25% 30%
Orange peel % Control 0.0% 50% 75% Control 0.0% 50%  75%
Digestarom mg/kg 0.0 200 200 200 0.0 200 200 200
R T a T e b a d
Hemoglobin (g 5.01 6.50° 769 5.5 5.90 7.02 7.40  6.30
/dL-1) +0.11  $012 1010 +0.13 +0.14  +0.10 +0.15 +0.10
e e a T d b a C
Red blolod cells 1.95 240 374 147 2.30 2.90 380 201
(RBCs) +0.12  +0.11 +0.13 +0.15 +0.14  +0.10 +0.12 +0.11
R e C a C b b a d
White blood , 21.30 2296 2396 2205 2224 2200 2310 22.02
cells (WBCs) +0.10  +0.11 +0.15 +0.14 +0.13  +0.10 +0.12 +0.11
Total Protein 200 243 246 228" 200 220 242 228"
(g/d) +0.10  +0.11 +0.12 013 1014 015 +0.10 0.11
Serum Creatinine 0.32d 0_32c 0.40a 0.39" 0_32d 0.30él 0_45a 0.31"
(mg/dl) +0.12  +0.10 +0.11 013 1015 +0.14 +0.11 0.12
Cc C a b C Cc a b
2.90 300 350 320 2.90 3.00 350 3.20
Urea( mg/dl
(mg/di) +0.11  +0.10 +0.12 *0.13 1015 +0.14 +0.10 0.11
d b a d b a
Albumin(g/dl) 080 090 095 08 08 090 095 085
+0.10 +0.12 011 013 1015 +0.14 +0.11 *0.10
d C a d C a
- 1.30 143 155 143° 132 140 157 143°
Globulin(g/dl
(g/dl) +0.10  +0.11 013 014 +013  +0.14 +0.10 011
R [i| c a d C a
Albumin/ 5077  67.82 7544 61.00° 5066 6712 7414 60.47°
Globulin Ratio +0.11  +0.13 014 015 4012  +0.13 +0.12 015
d d
Triglycerides 9550  96.30° 950 90.00° 9515 9662 9710 89.80°
(mg/dl) +0.12 011 4013 015 1011  +0.13 +0.11 0.13
d a 9 9 a b
41.00° 31.00¢
HDL-C( ma/dIY? 3560  42.01 39.50 38.20  46.14  41.20
(mg/di) +0.12  +0.11 +0.15 014 1013  +011 +0.14 0.15
b d C C b a
91.002 81.002
LDL-C( ma/dl }* 82.12  76.10 79.40 7250 7730 81.20
(mg/dl) +0.12  +0.11 +0.13 014 4015 +0.13 +0.10 0.11
b C b C C b
ALT3 (U/dl)® 41.00 3800 4200 5600° 3800  39.00 41.00 46.00°
+0.11  +0.12 +0.13 015 1014 +0.12 +0.10 0.11
AST(UIdI 1235° 1917 124.8° 1250° 126.10° 120.30° 124.2° 135.0°
( +0.15 4014 013 +0.12 #0.11  #0.10 +0.14 +0.10

Note: Values are means + SE of three replications. Means in the same row having different superscripts

are significantly different (P <0.05).

1. RBC- Red Blood Cells

3. (HDL-C) High — density lipoprotein cholesterol.
5. ALT (SGPT) Alanine aminotransferase.

2. WBC — White Blood Cells.
4. (LDL-C) Low — density lipoprotein cholestero.l
6. (AST) aspartate aminotransferase.
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Table 6. Economical analysis of replacement yellow corn with orange peel of
Red tilapia fingerlings.

Treatments

Diet 25% protein Diet 30% protein

Items T1 T2 T3 T1 T2 T3
(0.0%) (50%) (75%) (0.0%) (50%) (75%)
Control Orange Orange Control Orange Orange

Cost /kg diet (LE)'®’ 7.68 6.93 6.58 8.48 7.91 7.65

Consumed feed to produce 1kg

fish (kg)? 1.03 1.05 1.31 1.04 1.17 1.29

Feed cost per kg fresh fish

(LE)® 7.91 7.28 8.62 8.82 9.25 9.87

Relative % of feed cost/ g fish* 91.76 84.45 100 89.36 93.72 100

Consumed feed to produce 1

Kg gain(Kg 1.95 1.70 2.69 2.01 211 2.78

Feed cost /1Kg gain(LE)® 1498 1178 1770  17.04 1669  21.27

Relative % of feed cost of Kg

gain® 84.63 66.55 100 80.11 78.67 100

1-Cost /kg diet (LE) = Cost per Kg diet L.E.
2-Consumed feed to produce 1kg fish (kg) = Feed intake per fish per period/ final weight per fish Kg/Kg.
3-Feed cost per kg fresh fish (LE) = Step 1X step 2.
4-Relative % of feed cost/ kg fish = Respective figures for step 3/ highest figure in this step.
5-Feed cost /1Kg gain (LE) = Feed intake per Kg gain X step 1.
6-Relative % of feed cost of Kg gain = Respective figures for step 5/ highest figure in this step.
7-Component cost / kg: commercial fish meal (4.51/k g); commercial Spirulina(1051/kg); corn meal
(1.8I/kg); Rice bran (1.51/kg); sunflower oil (8.001/kg); mineral mix (1.51/kg) and vitamin (3.51/kg).
Calculations of economic efficiency of the tested diets based on the cost
of feed, costs of one Kg gain in weight and its ratio with the control group are
shown in Table (6). For addition of 50% orange peel waste, the applications led
to a reduction in cost /kg diet, feed cost per kg fresh fish, relative % of feed
cost/ g fish, consumed feed to produce 1 kg fish gain, feed cost /1kg gain, and
relative % of feed cost of kg gain. Increasing peel waste addition to 75% tended
to raise all measurements in comparison with control. Simultaneously, using
diets contained 30% protein with 50% or 75% orange peel waste addition
showed increases in consumed feed to produce 1kg fish (kg), feed cost per kg
fresh fish (LE), relative % of feed cost/ g fish’ consumed feed to produce 1 Kg

gain(Kg), feed cost /1Kg gain(LE)and relative % of feed cost of Kg gain. In



148 Effect Of Orange Peel Waste On Growth Performance
And Feed Utilization Of .....

contrast reduced cost /kg diet (LE). The obtained results there are in a general
agreement with that mentioned by Dada (2015) and Kristina et al. (2015).

In conclusion, dried orange peels can efficiently be replaced yellow corn for
Red tilapia fingerlings diets but to a certain limit. The optimal response was
found to occur at 50% replacement of corn diet.

CONCLUSION

It could be concluded that the best level of replacement corn with 25%
corn in term of growth performance , feed utilization and economic efficiency
under the present experimental conditions.
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