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ARTICLE INFO ABSTRACT

In the present investigation, we endeavored to elucidate the ramifications of
Accepted: Nov. 29,2023  substituting fishmeal (FM) with fiber-devoid pea peels protein source with
Online: Dec. 12, 2023 concentrations of 15 and 25% on various physiological parameters of the Nile
tilapia, Oreochromis niloticus. A total of 120 O. niloticus fingerlings were

meticulously categorized into three distinct quartile replicates, each encompassing
10 piscine subjects within a 50-liter aquarium setting. The dietary regimens
administered during this experimental phase encompassed: A control group devoid
of any FM substitution, T,5 featuring a 15% pea meal concentration and T,s with a
25% concentration. The data presented here indicate that varying amounts of pea
byproduct in the diet of Oreochromis niloticus had no noticeable effect on water
quality variables. Treatment groups (T15 and T25, fed with 15 and 25% pea
byproduct, respectively) had considerably better growth performance characteristics
than the control group, including final weight and weight increase. However, there
was no statistically significant difference between the values of DWG and SGR
(daily weight gain). The values of food conversion ratio (FCR), feeding efficiency
(FE) and protein efficiency ratio (PER) were significantly varied at partial
replacement of fishmeal by 15% pea byproduct (Ts) compared to the control group.
The hematological parameters and the proximate body composition showed no
significant differences across all groups. These results intimated that the inclusion
of pea meals as an alternative protein source can be seamlessly integrated into the
dietary regimen of the Nile tilapia without engendering adverse physiological
consequences. Such revelations offer invaluable academic insights into the potential
incorporation of plant-derived protein sources in aquaculture, thereby proffering
implications for sustainable pisciculture methodologies.
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Aguaculture significantly impacts addressing food insecurity, improving public
health, and decreasing poverty levels in developing nations (FAO, 2014). To address the
issue of protein deficiency in food, it is necessary to rapidly expand aquaculture. However,
several environmental and economic limitations may hinder its development (Subasinghe,
2005; Gutierrez-Wing & Malone, 2006; Matos et al., 2006).

As a result of fishmeal's great palatability and enhanced digestibility, it is widely used
as a source of animal protein in the aquaculture feed business (Hodar et al., 2020).
Unluckily, using fishmeal in aquaculture diets raises production costs since wild fish stocks
are reducing. On the other hand, the expansion of aquaculture in Egypt and around the world
has led to a decline in fish stocks in response to the growing demands for fishmeal as protein
source in aquaculture (Shaban, 2012; Ashour et al., 2021). The current economic and

Indexedin (SCOPUS \,,Ll LSEVIER “IUCAT
el A



726 Ahmed M. Desouky et al., 2023

animal-formulated food crises in Egypt have made it even more important to look for cheaper
and more sustainable alternatives to animal protein (Mugwanya et al., 2023). Consequently,
there has been considerable interest in introducing sustainable alternatives to fishmeal, which
will reduce dependence on marine raw materials (Tacon, 2005). Fortunately, many plant-
based protein sources can replace dietary fishmeal partially or completely (Kaushik et al.,
1995).

Pea (Pisum sativum) is a type of alternative plant protein source that shows promise
for use in aquaculture species. Its protein and calorie content are so easily absorbed, and it
also contains a high amount of digestible starch, ranging from 40- 50% (Cruz-Suarez et al.,
2001; Hickling, 2003). Studies have demonstrated that pea meal may be used as a total or
partial replacement for fishmeal in the diets of farmed fish, without compromising the ability
of the fish to thrive (Perez-Maldonado & Norton, 2010). Juvenile tilapia fed diets
consisting of 25% pea meal as a substitute for fishmeal exhibited comparable growth and
survived rates similar to those fed a fishmeal-based diet (Kumar et al., 2020). Possible
alternatives to fishmeal in the tilapia diets include pea meal, which may replace up to 50% of
fishmeal in the diet, without compromising the growth performance (Chen et al. 2018). Pea
meal's nutritional content may be increased by pre-treatment strategies viz. fermentation,
according to recent studies (Liu et al., 2022).

Pea peels are one kind of vegetable waste containing a lot of beneficial bioactive
elements, including antioxidants and inflammatory fighters (Mejri et al., 2019; Zhang et al.,
2020; Tassoni et al., 2020). Due to their high protein and fiber content, pea peels may be
used as both human food and animal feed (Hanan et al., 2020; Abebe., 2022; Nasir et al.,
2022).

Pea meal is not a common or well researched ingredient in freshwater fish
aquaculture. Pea meal's digestibility has been established for a variety of fish species beyond
the Nile tilapia, including rainbow trout Oncorhynchus mykiss (Burel et al., 2000; Thiessen
et al., 2003), milkfish (Borlongan et al., 2003), Atlantic salmon Salmo salar (Overland et
al., 2009), and Asian sea bass Lates calcarifer (Ganzon-Naret, 2019).

In addition, the use of pea meal plant proteins as a fishmeal substitute in the diets of
the Nile tilapia has only been the subject of a small number of research. Optimal inclusion
levels for pea meal plant proteins have been reported differently by various researchers,
adding to the data gap (Magbanua & Ragaza, 2023).

The purpose of this study was to examine the effects on Oreochromis niloticus growth
performance, physiological responses, somatic indices, hematological parameters, and
proximate composition when fishmeal was replaced by fiber-free pea byproduct derivatives
at 15 and 25 percent of the total dietary intake, respectively.

MATERIALS AND METHODS

1. Experimental fish

Fingerlings of the Nile tilapia (Oreochromis niloticus) were obtained from the Animal
House, Fish Breeding Lab a the Zoology Department in the Faculty of Science at Al-Azhar
University, Cairo, Egypt. A total of 120 specimens of healthy fish (with total length ranging
from 6.9 to 9.8cm and body weight ranging from 9.9 to 20.9g) were used in this work. The
fish specimens were acclimatized for space at 50-liter plastic aquaria with continuous
aeration for two weeks. Fish specimens were daily fed on a commercial diet.
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2. Pea meal preparation

Pea byproduct was prepared from pea peels and empty peas as a by-product of pea
processing during its harvested season (April 2022). A total of 20kg of fresh pea by-product
was shade dried for 10 days, followed by further drying at 60°C until its weight reached a
constant value, resulting in 3.74kg of dry weight, equivalent to 18.7%. After the drying
process was completed, the dried pea peels were ground to fine powder by electric automatic
mixer. Finally, fibers were physically isolated by pouring through a mesh screen that allows
only finest particles to pass through; the produced powder was 2.7kg (72.2%). The produced
powder was stored in a dry, dark container till used in diet formulations.

3. Formulated diet composition and construction

The main components of the experimental diet for fish were purchased from the
Egyptian local market during the time of the experiment. The American official associated
chemists protocols were used to determine the approximate compositions of the various
formulations and a fiber-free pea meal for three examined diets, following the guidelines of
AOAC, 2005. The process of overnight drying at 105C revealed the sample moisture
content. Moreover, the Kjeldahl method was used to calculate the protein content. The
Soxhlet method was used to calculate the fat content using petroleum ether as a solvent, and
600°C was used to completely attain the ash of the substance. Table (1) displays the chemical
composition (%) of the primary components in both the control and experimental diets.
Furthermore, Table (2) shows the ingredient composition (%) of control and experimental
diets, as well as their chemical analyses.

Table 1. Chemical composition (%) of the basic diet ingredients used in different diets

. Dry Crude Ether Crude
Ingredient matter % | protein % | extract % | fiber % Ash %
Fishmeal (62%0) 93.2 62.1 5.7 1.5 21.8
Soybean meal (46-expel) 89.0 42 3.8 6.5 6
Pea by-product (Fiber-free) 87.0 24.5 1.5 3.5 6
Corn 87.7 8.3 4 2.4 1.2
Wheat bran 88.7 11.3 2.2 7.6 53
Fish oil 100 -- 100 -- -

Table 2. Ingredients composition (%) and proximate analyses of the control and different
experimental diets

Control Experimental diet
(C) T15 (15% pea meal) T (25% pea meal)

Ingredient

Fishmeal (62%) 20.0 15.0 10.0
Soybean meal (46-expel) 35.0 35.0 40.0
Fiber-free pea byproduct 0.0 15.0 25.0
Corn 25.0 10.0 8.0
Wheat bran 13.0 18.0 10.0
Fish oil 5.0 5.0 5.0
Vitamin and mineral premix* 2.0 2.0 2.0
Total 100.0 100.0 100.0

Chemical composition

Dry matter % | 907 | 89.6 89.5
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Crude protein % 30.76 30.55 30.93
Lipid % 8.76 8.21 8.01
Fiber % 4.16 4.63 4.58
Ash % 7.45 7.34 6.71
GE (MJ/kg) 19.2 18.7 18.6
DE (MJ/kg) 13.4 13.3 13.4

'Composition of vitamin mineral mixture of 1kg: Vitamin A - 50,00,0001U, Vitamin D3 - 10,00,0001U, Vitamin
B2 - 2.0g, Vitamin E - 750 units, Vitamin K - 1.0g, Calcium pantothenate - 2.5g, Nicotinamide - 10.0g, Vitamin
B12 - 6.0g, Choline Chloride - 150.0g, Calcium - 750.0g, Manganese - 27.5g, lodine - 1.0g, lon - 7.5g, Zinc -
15.0g, Copper - 2.0g, and Cobalt - 0.45¢.

4. Experimental design

For evaluating alternative protein sources for the Nile tilapia fish feeds purposes, a 96-
day trial was conducted using 120 fingerlings of the Nile tilapia. After acclimatization, the
fish were divided into 3 groups for 50-liter glass aquaria with a stocking density of 10 fish/
aquarium (4 replicated aquaria) for 96 days. The three groups, as shown in Table (2) were:

C: Fed on formulated 30% protein diet (20% fishmeal, and 0% pea meal).
T1s: Fed on formulated 30% protein diet (15% fishmeal and 15% pea meal).
Tos: Fed on formulated 30% protein diet (10% fishmeal and 25% pea meal).
5. Feeding and water regime

All fish in each experimental group were chosen and weighed every 15 days, and a
consistent feeding rate of 3% of the fish's weight (dry feed/ day) was used to maintain weight.
The typical fish weight was measured. Each group's weekly feed quantity was determined
(feed grams/ fish/ week). Tanks had half their water capacity refreshed twice weekly with
new, de-chlorinated tap water after the elimination of waste products (both dietary and
otherwise).

6. Determination of water quality parameters

Each fish tank in all experimental groups had its temperature, pH, dissolved oxygen,
and nitrogen-waste parameters monitored throughout the duration of the experiment. Adwa
portable pH meter was used to measure temperature and pH daily. Total ammonia nitrogen
(mg/ L), nitrite nitrogen (mg/ L), and nitrate nitrogen (mg/ L) were weekly measured by
spectrophotometry, and dissolved oxygen (mg/ L) was measured twice weekly using the
Winkler titration technique, following the guidelines recommended by the U.S.
Environmental Protection Agency (APHA, 1995).

7. Determination of growth performance and feed utilization

Every 15 days, both the control and treatment fish groups were measured for weight.
The following equations were used to get estimates for Oreochromis niloticus growth
performance and feed utilization:

o Total length gain (cm/ fish) = final fish length (Lg) — initial fish length (L)

e Average daily length gain (mm / fish/ day) = total length gain (mm)/ duration period (days)
e Total weight gain (g/ fish) = final fish weight (W) — initial fish weight (W))

e Average daily weight gain (mg/ fish/ day) = total weight gain (mg)/ duration period (days)
e Growth in weight (%) = Total weight gain (g) — Initial fish weight (g) *100

e Specific growth rate (SGR, % / day) = (Lh WLn W,) * 100/ experimental period (days)

e Feed intake (g/ fish) => {Bi-weekly average fish weight*(daily feeding rate * 12 days)}
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Food conversion ratio (FCR) = feed intake (g)/ total weight gain (g)
Feed efficiency (FE) = Weight gain (g) / feed intake (g)

Protein intake (PI) = feed intake (g) x Protein% in the diet/ 100
Protein efficiency ratio (PER) = Total gain (g) / protein intake (Q)

8. Determination of hematological parameters

Five fish from each group were chosen at random after the completion of the feeding
trials. These fish were sedated with clove oil (0.5ml/ liter water) before their blood was
sampled. Additionally, hematology samples were stored in EDTA-tubes.

Blood counts were taken to determine the total number of red blood cells (RBC’s;
cell10% mL), white blood cells (WBC’s; cell10®/ ml), and platelets (10% ml) in the blood
(Dacie & Lewis, 2010). The cyano-methemoglobin technique (blood was diluted in a
Drabkin solution) was used to spectrophotometrically estimate the hemoglobin concentration
(HGB, ¢/ dL), with the use of a standard curve, following the method outlined by Noga
(2010).

9. Proximate composition determination

Fish muscle proximate composition was analyzed, following the protocols outlined in
AOAC (2005), as previously described for diet analysis.

10. Organ-somatic indices

Another five fish of each group were euthanized by sudden freezing. Each fish sample
was dissected for liver, spleen, gonad, and viscera collection. Wet weighing to the closest
0.01g was used to determine the organ indices, and the following formula were used:

wet weight of organ (g)
X

Organ-somatic index = 100

wet weight of fish (g)

11. Statistical analysis

At the 5% level of significance, we used the Shapiro-Wilk normality test and the
Bartlett's homoscedasticity test. One-way analysis of variance was performed in SPSS (v-26)
on the collected data. The Duncan Multiple range test was used to examine the possibility of
a difference between the various treatments at the 5% level of significance.

RESULTS

Effect of fishmeal replacement by pea meal on water quality parameters

Water quality metrics of tanks containing Oreochromis niloticus fed with varying
amounts of pea byproducts were compared to those of the control group (Table 3). The range
of temperature was 20.1- 29.8°C; pH was 7.7- 8.4; DO was 4.6- 6.6mg/ dL; total ammonia
nitrogen (TAN) was 0.04- 0.20mg/ L; nitrite-N was 0.10- 1.24mg/ L, and nitrate-N was 2.4-
71.8mg/ L. There were no significant differences among water quality parameters in the
present study. These results indicate that the different levels of pea byproduct used in the Nile
tilapia's diets did not significantly impact the measured water quality parameters (Table 3).
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Table 3. Water quality with different levels of pea by-product on growth performance of
Oreochromis niloticus for 96 days

Control Tis Tos
Parameter 0% pea byproduct 15% pea byproduct 30% pea byproduct

Average+ SD Range Average + SD Range Average + SD Range

Temperature (°C) 25.8+2.7° 20.2-29.8 25.6+2.7° 20.1-29.6 25.7+2.7° 20.1- 29.7

pH 8.1+ 0.15° 7.8-8.4 7.9+0.16° 7.7-8.4 8.0+ 0.15° 7.7-8.4
DO (mg/ L) 6.2+ 0.57° 4.6- 6.6 6.3+ 0.63° 4.6-6.6 6.4+ 0.62° 45-6.6
TAN (mg/ L) 0.12+0.06° 0.04-0.26 0.13+0.02° 0.17-0.20 0.13+0.03*  0.11-0.20
Nitrite-N (mg/ 0.62+0.11°  0.10-0.21 0.65+0.14° 0.11-1.23 0.65£0.14%  0.20-1.24
L)

Nitrate-N (mg/ L) 46.8+ 4.4° 2.4-62.6 51.3+4.8%° 2.5-67.7 55.2+ 4.6" 2.5-71.8

DO: Dissolved oxygen, TAN: Total ammonia nitrogen, N: Nitrogen, SD: Standard deviation.
Values with different superscripts in the same raw indicated significant differences (P< 0.05).

Effect of fishmeal replacement by pea meal on growth performance parameters

The results in Table (4) show the effect of feeding with different levels of pea
byproduct (T1s and Tas) on the growth performance of Oreochromis niloticus. These results
revealed that the final weight was significantly higher in treatment groups Tis and Tas
(42.88+ 7.1g, and 47.42+ 13.8¢, respectively) compared to the control group (33.30% 1.8g).
Similarly, the weight gain and growth in weight were significantly higher in Ti5 and Tys
groups compared to the control group. The DWG and SGR values were non significantly
varied in all cases.

Table 4. Effect of fishmeal replacement with different levels of pea by-product on growth
performance parameters of Oreochromis niloticus

G h f . Control Tis Tos
rowth performance item 0% pea byproduct | 15% pea byproduct | 30% pea byproduct

Initial weight (g) 14.71+ 0.05° 14.23+0.27° 14.52+ 0.46°
Final weight (g) 33.30+ 1.8° 42.88+7.1° 47.42+ 13.8°
Weight gain (g) 18.60+ 1.8° 28.65+7.0° 32.90+ 13.4°
Daily weight gain (mg/ fish/ 226.41+ 11.6° 301.04+ 4.6° 324.05+ 84.9°
da

Gr)(/))wth in weight (%) 144.15+ 13.8° 222.09+ 54.4° 255.07+ 103.7°
Specific growth rate (SGR) 0.63+0.04° 0.84+013° 0.88+0.21°

Values with different superscripts in the same raw indicated significant differences (P< 0.05).
Effect of fishmeal replacement by pea meal on feed utilization parameters

Food conversion ratio (FCR) values were significantly varied at Ti5 with the least
value (1.52+ 0.09), while T,5 was not significant with the highest value (2.09+ 0.07)
compared with the control group (1.96+ 0.10). Feeding efficiency and protein efficiency ratio
were significantly varied at Tis, with the highest values of 0.66+ 0.04 and 2.20+ 0.12,
respectively. However, there was non-significant variation at T,s, where the lowest values
were observed at 0.48+0.02 for feeding efficiency and 1.59+0.06 for protein efficiency ratio
(Table 5).

Survival rate revealed non-significant differences among all groups, with the highest
value at Ty5 group and lowest survival rate at T,s group, as shown in Table (5).
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Table 5. Effect of fishmeal replacement with different levels of pea by-product on feed utilization
parameters and survival rate of Oreochromis niloticus

o Control Tis Tos
Feed utility parameter 0% pea byproduct | 15% pea byproduct | 30% pea byproduct

Feed intake (g/ fish) 37.66+9.3° 44.32+10.0° 65.07+ 10.2°
Food conversion rate (FCR) 1.96+0.10°% 1.52+ 0.09° 2.09+0.07°
Feeding efficiency (FE) 0.51+0.03° 0.66+ 0.04° 0.48+0.02°
Protein intake (g) 11.30+9.3° 13.30+ 10.0° 19.52+10.2°
Protein efficiency ratio (PER) 1.70+ 0.09°% 2.20+0.12° 1.59+ 0.06°
Survival rate (%) 92.5+4.3° 95.0+5.0% 90+ 7.1°

Values with different superscripts in the same raw indicated significant differences (P< 0.05).

Effect of fishmeal replacement by pea meal on hematological parameters

Table (6) displays the values of various hematological parameters in the Nile tilapia
reared under different groups for 96 days. The results indicated that the white blood cells
(WBC:s), red plod cells (RBCs), hemoglobin concentrations (HGB), hematocrit value (HCT)
and platelet counts (PLT) revealed non-significant differences in all groups of experiment.

Table 6. Effect of fishmeal replacement with different levels of pea byproduct on hematological

parameters of Oreochromis niloticus reared for 96 days

Hematological parameter C T1s Tos

g P 0% Pea byproduct 15% Pea byproduct 25% Pea byproduct
WBC'’s (cell><103/ ml) 61.60+ 11.49° 74.65+0.69° 74.73+ 10.66°
RBC’s (cellx10% ml) 1.74+0.38% 2.24+0.24% 2.21+0.20°
HGB(g/ dI) 10.20+0.78% 12.05+ 1.59? 12.03+0.78%
HCT (cm) 23.97+6.07% 30.70+ 2.04° 31.80+4.90°
PLT (cellx10% ml) 144.33+1.13° 198.00+ 6.53% 185.33+ 41.06°

Values with different superscripts in the same raw indicated significant differences (P< 0.05).

Effect of fishmeal replacement by pea meal on body composition

Table (7) exhibits the percentages of proximate body composition of the Nile tilapia
reared under different fishmeal replacements with pea meal for 96 days compared to the
control group. Body composition (%) revealed non-significant differences between different
levels of pea byproduct replacements or control groups at dry matter, protein, lipid, ash,
carbohydrate, and gross energy.

Table 7. Effect of fishmeal replacement with different levels of pea by-product on body composition
of Oreochromis niloticus reared for 96 days

Body composition c Tis Tas

0% pea byproduct 15% pea byproduct 25% pea byproduct
Dry matter (DM)% 28.45+ 3.64° 29.32+0.81° 27.28+1.11°
Protein % 38.92+ 3.95° 38.92+2.90° 38.02+ 3.52°
Lipid % 5.60+1.16% 5.52+0.20° 5.52+0.03%
Ash % 10.58+ 1.67° 9.69+5.87° 8.35+0.51°
Carbohydrate 10.58+ 4.31° 8.65+6.91° 9.47+3.74%
Gross Energy (Kcal/ Kg) 272.9+ 19.24% 272.5+ 26.93° 285.9+ 6.53°

Values with different superscripts in the same raw indicated significant differences (P< 0.05).
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Effect of fishmeal replacement with pea meal on somatic indices

Table (8) exhibits the values of the hepato-somatic index (HSI), spleen-somatic index
(SSI), gonad-somatic index (GSI), and viscera-somatic index (VSI) in the Nile tilapia reared
under different replacements of fishmeal with pea meal for 96 days compared to the control
group. HSI, SSI, and VSI values revealed no significant difference among all groups in all
cases, while GSI exhibited significant differences at Ti5 and T,s compared to the control

group.

Table 8. Somatic indices of Oreochromis niloticus reared in different groups for 96 days

Indices Control Tis Tos
0% pea byproduct 15% pea byproduct 25% pea byproduct
Hepatosomatic index 2.49+0.78° 1.91+1.03° 2.33+0.62°
Spleen-somatic index 0.10+0.07° 0.72+0.85% 0.17£0.05%
Gonadosomatic index 5.32£1.77° 2.81+0.52" 3.36+£0.69"
Viscerosomatic index 5.36+5.03% 1.67+0.49° 2.30+0.99°

Values with different superscripts in the same raw indicated significant differences (P< 0.05).
DISCUSSION

Aquaculture continues to be a rapidly expanding sector in food production, with a
growing need for alternative, sustainable, and cost-effective feed resources (FAO, 2018).
Fishmeal, a high-quality protein source traditionally used in aqua feeds, is becoming
increasingly expensive, and its use raises concerns over the sustainability of fisheries. Thus,
plant-derived feed ingredients, such as pea meal, have been investigated as alternatives.
Tilapia growth and feed consumption could be maintained if fishmeal was substituted 50% of
the time, according to research by Zerai et al. (2008). In this study, researchers found that
Oeochromis niloticus growth performance and protein consumption were not altered when
fishmeal was replaced with pea byproduct (fiber-free). Although using pea by-products
substantially reduced FCR in the T15 group (1.52 = 0.09) compared to the control group's
(1.96+ 0.10), this difference may be attributable to the amino acid diversity provided by the
pea meal. Pea protein concentrate may effectively replace fishmeal or soybean meal in diets
for Atlantic salmon, Salmo salar, as shown by Overland et al. (2009). According to
Grishma et al. (2019), common carp may benefit from having pea pod powder added to their
food at a rate of 20%. According to Tibaldi et al. (2005), pea protein may be utilized to
replace up to 60% of fishmeal protein in complete meals of sea bass. Hussin et al. (2010)
found that fingerlings of the Nile tilapia may use pea meal as an alternative protein instead of
50% fishmeal without negative impacts on growth performance. Furthermore, pea plant
protein sources are locally accessible at considerably cheaper costs than imported fishmeal.

The current results recorded the values of the hepatosomatic index (HSI), spleen
somatic index (SSI), gonadosomatic index (GSI), and viscera somatic index (VSI) in the Nile
tilapia reared under different levels of pea meal-based diets, and the present findings revealed
that there were non-significant effects. HSI can reflect metabolic changes or liver health of
fish gonado-somatic index (GSI). Stoneham et al. (2018) mentioned that the algae meal as a
plant protein source had a lower HSI value of the tilapia compared with a fishmeal as an
animal protein source due to the protective effect on the liver by reducing lipid accumulation
and oxidative stress. Many authors mentioned that the level of crude protein did not affect the
hepatosomatic index of the tilapia juveniles reared under biofloc condition that may be
related to the higher metabolism of smaller fish (Abdel-Tawwab et al., 2010; Kpundeh et
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al., 2015; Da-Silva et al., 2018; Hwihy et al., 2021). Tacchi et al. (2012) in their study
found a non-significant effect of somatic indices (cardiac somatic index, hepatosomatic
index, and intestinal somatic index) for the Atlantic salmon fed on fishmeal or plant proteins.

Incorporating plant proteins in fish diets is common in aquaculture due to the high
cost and sustainability concerns associated with fishmeal. However, this substitution can
impact the health status of fish including their hematological parameters (Macusi et al.,
2023).

Hematological parameters (WBCs, RBCs, platelets, hemoglobin, and hematocrit
value) of Oreochromis niloticus fed on different levels of pea byproduct (15, 25%) as a low
economic protein source in the present work revealed non-significant differences compared
to the control group that fed on fishmeal-based diet. The majority of the Nile tilapia blood
parameters measured in the present work were within the species’ hormal range (Ayyat et al.,
2017; Mahmoud & El-Hais, 2017). Hemoglobin levels were shown to be significantly
different when fishmeal was substituted with plant protein although hematocrit, white blood
cell count, and red blood cell count were not significantly different (Jahanbakhshi et al.,
2013).

The current findings are consistent with those of Yue and Zhou (2008) and Zheng et
al. (2012) who found that, hematological values were not statistically altered upon depending
on cotton seed meal as a plant protein.

The present investigation found no statistically significant variations in the body
composition percent of Oreochromis niloticus between the groups fed varying concentrations
of pea byproduct replacements and the control group. The same finding was observed by
Tibaldi et al. (2005). Crude protein and fat content did not change statistically in sea bass fed
with pea protein concentrate based meal. Hussin et al. (2010) mentioned that juveniles of the
Nile tilapia showed no negative effects on whole fish bodies' proximate composition of either
incorporation of pea meal in the Nile tilapia diets, compared to the control group. Soltan et
al. (2008) showed that dry matter and crude protein of the whole body increased with
increasing the levels of plant protein meal (PPM) in diets, and the whole-body content of
lipid and ash significantly (P> 0.05) increased with increasing plant protein meal content of
tilapia diets.

CONCLUSION

The results suggest that replacing 50% of fishmeal and depending on fiber-free pea
meal up to 25% of total diet formulations have no adverse effects on the growth performance
of the Nile tilapia, as well as protein utilization, body indices, hematology, and proximal
composition of the fish body. It is worthy to mention that, the dependence on 15% of fiber-
free pea meal improves the feed conversion ratio and feeding efficiency of Oreochromis
niloticus significantly.
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