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Abstract  

 HIS TRIAL was conducted to examine the influence of replacing basal diet of Nile tilapia 

fingerlings at different levels by Moringa oleifera leaves (MOL). Five diets were formulated 

which contain MOL levels 0, 5, 10, 15 and 20% instead of fish basal diet. Using MOL instead of 

basal diet at 5% level indicated remarkable (p≤0.05) decline fish body weight, weight gain, specific 

growth rate and relative growth rate. The mortality rate was 10% for fish-fed diets 0, 10, 15 and 20% 

MOL in compared to 6.67 for fish-fed 5% MOL. The feed intake and feed conversion ratio were 

significantly (P≤0.05) decrease in fish- group fed diets 3, 4 and 5 in compared to fish-fed diets 1 and 

2. The blood parameters results showed that the total protein and globulin increased (P≤0.05) in all 

levels of MOL on the other hand, the creatinine and uric acid were significantly decreased. The 

protease, lipase and amylase activities were significantly reduced (P≤0.05) by 10, 15 and 20% MOL. 

Meanwhile, the blood liver function enzymes (AST and ALT) activities decreased (P≤0.05) at 5% 

MOL level in comparison with control and other groups of MOL. The antioxidant parameters 

including glutathione, total antioxidant capacity and superoxide dismutase increased (P≤0.05) by all 

levels of MOL. In conclusion, The results obtained indicated that using MOL instead of the basal diet 

at 5% had no significant effect on the growth performance and health status of Nile tilapia fish. 

Keywords: Moringa oleifera, fish, weight gain, feed utilization, blood parameters. 

 

Introduction  

Egypt is recognized as a leading country in 

aquaculture, producing an average of over 1.1 

million tons annually [1]. Approximately 65% of this 

production is derived from Oreochromis niloticus, 

which is the main famous farmed fish species [2]. It 

is well known that Nile tilapia is the most profitable 

farmed fish species due to its rapid growth and 

higher resistance to various ecological conditions [3]. 

Therefore, Nile tilapia is regarded as a well-known 

and widely distributed food fish in Egypt and around 

the globe [4,5]. Fish feeds account for approximately 

75 to 85% of daily costs in fish production. The use 

of antibiotics as feed promoters and the dependence 

on animal protein as the primary protein source raise 

health concerns and are becoming increasingly 

costly. To address these issues, alternative plant 

resources are essential as an alternative to antibiotics 

and as replacements for animal protein. This 

approach aims to achieve growth-promoting 

functions while reducing reliance on fishmeal, 

thereby helping to mitigate potential health and 

environmental risks [6,7].   

In semi-arid and arid areas, Moringa oleifera 

(MOL) has been observed to grow naturally in North 

Sinai, Aswan, and El-Sharkyia [8,9]. Recently, 

extensive reports have been established to determine 

the efficiency of substituting plant protein sources for 

dietary fish meal (FM) in aquafeed. MOL possess 

medicinal properties, such as anti-inflammatory, 

antioxidant, hepatic protective and anti-bacterial 

effects [10-13]. Moringa oleifera leaves (MOL) have 

notable contents of minerals, vitamins, and amino 

acids [14,15]. The in-vivo and in-vitro studies 

suggested that the MOL could be considered a good 

protein resource for FM replacement. For instance, it 

has been previously indicated that enriched diets with 

MOL in O. niloticus, improved performance and 
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general health status [16,17], and promoted 

consumed feed utilization measurements, whilst, 

boosting the digestibility coefficients of diet nutrients 

of catfish [18]. MOL could substitute 25-30% of the 

fish meal diet content of O. niloticus without 

inducing any negative consequences on the 

performance and consumed feed utilization 

measurements [14,19]. This study was carried out to 

study the effect of replacing the basal diet of Nile 

tilapia fish with MOL at levels 0, 5, 10, 15, and 20% 

instead of the basal diet. The effect of diets on weight 

gain, feed utilization, and blood parameters of Nile 

tilapia fish were studied.  

Material and Methods 

This trial was done at the wet lab belonging to the 

Animal Production Department, Faculty of 

Agriculture, Zagazig University, Egypt, during the 

summer of 2022. The experimental work included 5 

diets. MOL was used instead of the basal diet at 

levels 0, 5, 10, 15, and 20%, respectively (diets 1-5). 

The experiment lasted 10 weeks. 

Fish and aquaria  

One hundred and fifty Nile tilapia fingerlings, 

each averaging 10.84 ± 0.12 g, were evenly 

distributed into five groups, with each group 

consisting of 30 fish (n=3). Fish were obtained from 

a hatchery located at Tal El-Kabir, Ismailia 

Governorate, Egypt. Each fish groups were housed in 

glass aquariums (70 × 50 × 30 cm). Fingerlings were 

preserved for 15 days to acclimate prior to the 

feeding trial period. Aquariums were filled with 

dechlorinated tap water from a storage tank, and air 

was supplied by aquarium air pumps. To manage fish 

waste, one-third of the water volume was drained 

daily using suction. The glass aquariums were 

cleaned every two weeks to prevent the accumulation 

of uneaten feed and excessive algal growth. Daily 

water samples were collected from the rearing water 

to assess water quality measurements. The average 

dissolved oxygen concentration ranged from 5.5 to 

6.5 mg/L, with a pH value of 7.5. Water temperature, 

measured with a thermometer, averaged 26 ± 2 °C 

throughout the feeding trial period. 

Experimental diets  

The MOL was purchased from a local market in 

Zagazig, Egypt. The ingredients and formulation of 

the basal diet is shown in Table (1). The chemical 

composition of basal diet and MOL are shown in 

Table (2). The gross energy of basal diet and MOL 

(Table 2) was calculated according to  NRC [20] The 

pelleted basal diet and MOL were milled and mixed 

to formulate the diets, then pelleted again. The MOL 

levels in experimental diets (diet 1-5) were 0, 5, 10, 

15 and 20% instead of control diet as presented in 

Table (3). The calculated chemical analysis of the 

formulated diets are shown in Table (4). The 

proximate composition of MOL, basal diet and 

experimental diets were determined according to 

AOAC [21].    

Feeding regime 

Fingerlings were afforded-feed daily at two 

different times (09:00 and 15:00 hrs) at a rate of 3% 

of BW. Fish were weighed every two weeks. The 

diets were offered 6 days/week. the relative growth 

rate (RGR) and specific growth rate (SGR) were 

calculated. RGR= [(BWn – BW0) / BW0] × 100, 

SGR = [(ln BWn - ln BW0) / d] × 100. Where, BWn 

is the final body weight (g), BW0 is the initial body 

weight (g), and d number of days. 

Feed utilization 

The diet was provided at a rate of 3% of fish BW. 

The fish was weighted biweekly. The feed intake (FI) 

was corrected biweekly according to fish weight. The 

feed conversion ratio (FCR) was calculated as [feed 

intake (g) / weight gain (g)]. 

Mortality rate 

Mortality rate is calculated per each fish group as 

follows: Mortality rate = [number of dead fish / 

initial fish number] × 100. 

Chemical Composition of Tested Diets 

The chemical composition of the basal diet and 

MOL were carried out according to AOAC (2006) 

[21]. 

Blood parameters 

By the end of the feeding trial period, blood 

specimens were obtained from the tail vein of non-

anesthetized fish (15 fish per group; 5 fish per 

replicate) using a sterile heparinized syringe. Plasma 

was obtained by centrifugation at 1006 g for 10 

minutes. Plasma was collected in Eppendorf tubes 

and stored at 20°C until analysis. The blood 

specimens were analysed in a private external 

laboratory. Plasma total protein and albumin were 

analyzed, and plasma globulin value was calculated 

by subtracting the albumin value from the value of 

total protein. Aspartate aminotransferase (AST) and 

alanine aminotransferase (ALT) activate, creatinine, 

and uric acid were determined. The immunity 

parameters [lysozyme, immunoglobulin (IGM and 

IGA), complement activity, ACH5O], antioxidants 

parameters [malondialdehyde (MDA), superoxide 

dismutase (SOD), glutathione (GSH), total 

antioxidant capacity (TAC) and content of digestive 

enzymes (amylase, lipase, protease) were analyzed.          

Statistical Procedure 

The calculated and obtained data from the trial 

were examined statistically by employing the SAS 

program using a general linear model [22]. The data 

in the Excel sheets were examined by one-way 

ANOVA. The variation between experimental 
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groups means were determined using Duncan’s 

Multiple Range Test [23].  

Results 

Chemical composition of diets 

The chemical composition of Moringa oleifera 

leaves (MOL) showed a decrease in organic matter 

(OM), crude protein (CP), and nitrogen free extract 

(NFE) in comparison with the control diet (Table 2). 

On the other hand, the crude fibre (CF), ether 

extracts (EE), and ash increased in MOL. The Table 

(3 and 4) content illustrates the experimental diets 

and their chemical composition, respectively. MOL 

showed a decrease in the values of OM, CP and NFE 

compared to the control diet. The decrease in these 

parameters was linearly by levels of MOL. On the 

other hand, the CF, EE and ash of the diets increased 

by MOL, while the coliform counts were 3.21 ± 0.16 

log
10

 CFU/g, with counts in the range 2.71–3.48 log
10

 

CFU/g in the thigh and 2.02 ± 0.11 log
10

 CFU/g in 

the breast, with range 1.60–2.31 log
10

 CFU/g (Table 

2).  The Staphylococcus aureus counts were 2.11 ± 

0.09 log
10

 CFU/g, with counts in the range 1.71–2.23 

log
10

 CFU/g in the thigh and 1.85 ±0.08 log
10

 CFU/g 

with a range of 1.50–2.02 log
10

 CFU/g in the breast 

(Table 3).  

Effect experimental of diets on Nile tilapia fish 

performance 

The results of Table 5 revealed a notable (p≤0.05) 

decrease in WG, FBW, SGR, and RGR of fish fed 

diets 3, 4, and 5. On the other hand, no significant 

effect was found between fish fed control diet (diet 

1) and 5% MOL (diet 2). The mortality rate (Table 5) 

was 10% in fish fed diets 1, 3, 4, and 5 compared to 

6.67% in (diet 2). Significant (p ≤ 0.05) decrease in 

feed intake (Table 5) and the worst feed conversion 

was obtained in fish fed diets 3, 4, and 5 (10, 15, and 

20% MOL). While no significant results were found 

between fish fed diet 1(control) and diet 2 (5% 

MOL).  

Effect of diets on blood parameters 

 The blood parameters results (Table 6) exhibited 

significant improvement in total protein and globulin 

(p≤0.05) in all fish groups afforded feed containing 

any level of MOL in comparison to control. 

Conversely, all estimated liver function enzymes 

(AST and ALT) remarkably decreased (p≤0.05) in 

fish fed diet 2 (5% MOL) in comparison with the 

control.  Also, the creatinine and uric acid values 

were decreased (p≤0.05) significantly by all levels of 

MOL compared to the control.  

Effect of diets on digestive enzymes 

The lipase, amylase, and protease activities 

decreased (P≤0.05) significantly in the fish groups 

that received 3, 4, and 5 diets (10, 15, and 20% 

MOL) (Table 7). The decline in the gastrointestinal 

enzyme levels was linear with rising MOL levels. 

Effect of diets on antioxidants parameters 

The redox status measurements including 

glutathione (GSH), total antioxidant capacity (TAC), 

and superoxide dismutase (SOD) increased (p≤ 0.05) 

significantly by all levels of MOL. On the other 

hand, the malondialdehyde (MDA) decreased (p≤ 

0.05) linearly in fish fed diets 3, 4, and 5 (Table 8). 

No significant difference was found between fish fed 

diets 1 and 2 in MDA and TAC.  

Effect of diets on immunity 

The results of all immunity parameters 

(lysozyme, immunoglobulin A and M, complement 

activity, ACH50) (Table 9) increased (p< 0.05) 

significantly in fish fed all levels of MOL. All 

parameters linearly increased (p< 0.05) significantly 

with increased MOL level. 

Discussion 

The chemical composition of MOL agrees with 

Ayoola et al. [24] who reported MOL contains 25% 

CP, 13.06% CF, and 6.7% EE. Also, Richter et al. 

[8] found that MOL contains 25% CP and 8.4% ash. 

In addition, Wu et al. [25] found that MOL contains 

23.0-30.3% CP and 12.0% ash. Moreover, Idowu et 

al. [26] reported MOL contains 26.94% CP, 4.38% 

CF, 3.36% ash and 51.08% NFE. Moyo et al. [27] 

found that MOL contains 30.3% CP. The difference 

in the chemical composition of MOL may be due to 

plant age, agriculture location, and soil fertility. 

 The weight gain, SGR, and RGR decreased 

(p≤0.05) in fish fed diets 3, 4, and 5 (10, 15, and 20% 

MOL). On the other hand, these parameters did not 

decrease in fish fed diets 2 (5% MOL).   The results 

of our study agree with Bbole et al. [28] who showed 

that SGR and mean weight gain did not differ 

significantly among fish fed diets containing 0.0, 5, 

10, and 15% MOL. Also, Billah et al. [29] found that 

the addition of 10% MOL powder to a commercial 

diet improves the growth, survival rate, immune 

response, and microbial challenge of Nile tilapia fish. 

El-Kassas et al. [30] reported that using 5% MOL 

instead of yellow corn, fish meal (FM), middling and 

soybean meal increased (p≤ 0.05) growth parameters 

of Nile tilapia fish. Zhang et al. [31] found that 

replacing 20, 40, and 60% of FM by fermented MOL 

induced remarkable (p≤ 0.05) improvements in 

FBW, and SGR of fingerlings received diets 

containing 20 and 40% replacement levels. The 

differences in results may be due to species, age, 

initial weight of fish, feed-stuff replacement, 

replacement level, and experiment length. Generally, 

using higher concentrations of MOL leads to a 

decline in fish performance. This effect may be due 

to containing MOL from tannins, phytates, and 

oxalates [32], hemolytic saponins [33].  

The mortality rate of fish was reduced in fish-fed 

diet 2 (5% MOL) which was 6.67% compared to 

10% in fish-fed diet 1 (control) and fish fed diets 3, 



ABD EL-RHMAN A. E. ABO-YEHIA et al. 

Egypt. J. Vet. Sci.  

4 

4, and 5 (10, 15, and 20% MOL).  The results of the 

mortality rate agree with Billah et al. [29] who found 

the diet containing 10% MOL resulted in an 

increased survival rate. Also, Zhang et al. [31] found 

that the mortality rate decreased in fish when 40 and 

60% of fish meal was replaced by fermented MOL in 

compared with the control and fish fed diet 

supplemented with 20%MOL. 

Feed intake (FI) and feed conversion ratio (FCR) 

did not differ between fish fed control diet and fish 

fed 5% MOL (diet 2). The diets containing high 

levels of MOL (10, 15, and 20%) led to a decrease in 

FI and FCR. The results of our study agree with 

Zhang et al. [30] who found that replacing 20, 40, 

and 60% of fish meal with fermented MOL led to 

significant (p≤ 0.05) improvements in FCR of fish at 

a replacement of 20 and 40%. Our results agree with 

El-Kassas et al. [30] who reported that dietary 

supplementation with 5% MOL powder appreciably 

enhanced the FCR of Nile tilapia fish. The bad effect 

of MOL on FCR may be due to its negative effect on 

fish weight gain and reduced activities of digestive 

enzymes.  

The globulin and total protein values increased 

(p≤ 0.05) under the effects of all levels of MOL. 

Also, AST and ALT activities decreased (p≤ 0.05) by 

5% MOL. The creatinine and uric acid 

concentrations decreased (p≤0.05) by all levels of 

MOL.  The blood analysis results align with those of 

Monir et al. [34], who demonstrated that O. niloticus 

fed a diet supplemented with MOL showed higher 

levels of globulin and total protein, along with lower 

levels of urea, ALT, creatinine, AST, triglycerides, 

and cholesterol. In addition, diets containing MOL 

meal up to 1.5% for O. niloticus led to a remarkable 

decline in both serum ALT and AST levels compared 

to the control group [34]. On the other hand, Tekle 

and Sahu [36] discovered that the levels of alkaline 

phosphatase (ALP), alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), acid phosphatase 

(ACP), and lactate dehydrogenase (LDH) were 

elevated in O. niloticus that were afforded feeds 

enriched with 0.25% MO flower ethanolic extract. 

The observed variances in hepatic renal function 

enzymes and hematobiochemical parameters might 

be due to numerous factors, including the fish 

species, physiological status, maturation stage, and 

size of the fish, as well as the type and duration of 

MOL administration [37]. 

The negative effect of MOL at high 

concentrations may be due to its containing anti-

national factors including high total content of 

phenolic, nonhemolytic saponin, and phytic acid. As 

well as the high content of MOL of NDF and ADF 

[8,38,39]. 

The redox status parameters including GSH, 

SOD, and TAC increased (p≤ 0.05) by all levels of 

MOL. The results obtained were inconsistent with 

the findings of Abd El-Gawad et al. [40], which 

indicated that dietary MOL improves the redox status 

of O. niloticus by increasing levels of SOD, CAT, 

and GPX, while significantly reducing MDA levels 

in comparison to the fish group received un-

supplemented diets. Additionally, Monir et al. [34] 

demonstrated higher hepatic content from the SOD 

and CAT in O. niloticus fish afforded feeds 

containing MOL extract for 30 days. Meanwhile, 

dietary administration of 0.5% MOL extract for 60 

days notably elevated hemolymph CAT, inducible 

nitric oxide synthase and SOD activities in 

freshwater prawns [41]. Furthermore, Zhang et al. 

[42] demonstrated that fermented MOL-based diets 

significantly increased serum content, along with 

elevated SOD and GPX activities, while substantially 

reducing serum MDA and protein carbonyl levels in 

juvenile gibel carp. The enhancement of the redox 

status in fish resulting from MOL-supplemented 

diets might be due to the high content of various 

phenolic compounds in MOL, such as flavonoids, 

carotenoids, ascorbic acid, and tocopherols [12, 43, 

44], as well as the protective potential of 

glucosinolates in improving scavenging free radical 

capacity [45]. 

The positive impact of MOL on oxidative status 

may be attributed to its phytochemical content, 

which includes flavonoids, phenolic acids, alkaloids, 

carotenoids, tannins, terpenoids and lectins. These 

phenol-based compounds demonstrate various 

beneficial features, including oxidative and hepatic 

protection, antimicrobial activity, and immune-

stimulating functions [37]. Additionally, MOL is rich 

in ascorbic acid and carotenoids, as well as essential 

minerals such as calcium, potassium, and iron [46]. 

Furthermore, it exhibits antioxidant, antibacterial, 

immunomodulatory, and anti-carcinogenic properties 

[47,48].  

The increase in immune parameters such as 

lysozyme, IgM, IgA, and ACH50 at all levels of 

MOL is consistent with the findings of Mbokane and 

Moyo [49], who indicated that diets supplemented 

with MOL significantly enhanced immunological 

parameters (lysozyme activity), resistance to 

infections, and the increased the survival rate of 

challenged O. mossambicus with pathogenic 

bacterium (Aeromonas hydrophila). Additionally, 

Mansour et al. [50] observed a notable enhancement 

in IgM levels, as well as in phosphatase, lysozyme, 

and peroxidase activities in skin mucus, resulting 

from MOL dietary administration. Meanwhile, Bisht 

et al. [51] demonstrated that diets enriched with 15% 

MOL remarkably stimulated skin mucosal immune 

activities, including total immunoglobulin, lysozyme, 

and myeloperoxidase contents in guppies. The 

improvement in immune activities in fish-afforded 

MOL-supplemented diets might be due to the 

presence of biologically active phytochemicals, 

including polyphenols, volatile oils, tocopherols, and 
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ascorbic acid [52,53]. Furthermore, MOL contains 

other beneficial compounds, for instance, phenolic 

molecules (e.g., chlorogenic, ferulic, ellagic, caffeic, 

salicylic, coumaric, and protocatechuic acids), 

flavonoid compounds (e.g., rutin, quercetin, 

kaempferol, catechin, apigenin, epicatechin, 

isorhamnetin, and myricetin), saponins, carotenoids, 

alkaloids, tannins, sterols, terpenoids, 

anthraquinones, anthocyanins, coumarins, and 

proanthocyanins [54,55,44]. Additionally, the 

presence of isothiocyanates and glycoside cyanides 

positively contributes to promoting immune function 

pathways [56]. 

Conclusion 

 The results obtained indicated that using MOL 

instead of the basal diet at 5% had no significant 

effect on the growth performance and health status of 

Nile tilapia fish. 
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TABLE 1. Ingredients and formulation of the basal diet. 

Ingredients % 

Fish meal  20 

Soybean meal 37.5 

Yellow corn 20.5 

Wheat flour 15 

Fish oil 3 

Vegetable oil  2 

Premix a 2 

Total 100 
 a
; Minerals and vitamins mixture consisted of (mg/kg dry diet): 30000 Mg Copper, 250 Iodine, 300 Selenium, 50000        

Manganese, 400 Cobalt, 60000 Zinc and 3000 Gm\ 30Kg CaCo3. retinol (VA) 10,000 international units (IU); 

cholecalciferol (VD) 1,500 IU; tocopherol (VE) 2500 IU; menadione (VK), 40; thiamin (VB1), 1; riboflavin (VB2), 9; 

pyridoxine (VB6),3;   cyanocobalamin (VB12), 0.1 folic acid, 1.5; anti ascorbic acid (VC),60.
 

 

TABLE 2. Chemical composition of basal diet (control) and Moringa oleifera leaves. 

Moringa oleifera leaves Basal diet Items (%) 

12.03 10.71 Moisture  

87.97 89.29 Dry matter  

77.22 82.34 Organic matter  

24.38 31.25 Crude protein  

14.78 4.69 Crude fibre  

7.23 3.00 Ether extract  

30.83 43.40 Nitrogen free extract  

10.75 6.95 Ash  

332.47 398.90 GE (kcal/kg diet) * 

*Gross energy calculation based on values of CP, EE and NFE, 5.64, 9.44 and 4.11 kcal/g respectively. (According to NRC 

1993) [20]. 
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TABLE 3. Design of experimental diets. 

Items 

Experimental diets 

1 2 3 4 5 

Basal diet (%) 100 95 90 85 80 

Moringa oleivera leaves (MOL) (%) 
0 5 10 15 20 

Total 
100 100 100 100 100 

 

TABLE  4. Calculated chemical composition of diets. 

Moringa oleifera leaves (MOL) 
Items (%) 

20% 15% 10% 5% 0% 

10.97 10.91 10.84 10.78 10.71 Moisture  

89.03 89.09 89.16 89.22 89.29 Dry matter (DM) 

81.32 81.57 81.83 82.08 82.34 Organic matter (OM) 

29.88 30.22 30.56 30.91 31.25 Crude protein (CP) 

6.71 6.20 5.70 5.19 4.69 Crude fiber (CF) 

3.85 3.63 3.42 3.21 3.00 Ether extract (EE) 

40.89 41.51 42.14 42.77 43.40 Nitrogen free extract (NFE) 

7.71 7.52 7.33 7.14 6.95 Ash 

 

TABLE 5. Effect of diets on the performance of Nile tilapia fish 

Items 

Moringa oleifera leaves (MOL) 

P value 

0% 5% 10% 15% 20% 

IW (g) 10.76 ± 0.16 10.87 ± 0.05 10.91 ± 0.01 10.97 ± 0.05 10.68 ± 0.08 <0.13 

FW (g) 31.92 ± 0.7a 29.29 ± 0.72a 25.85 ± 0.58b 25.3 ± 0.09c 25.07 ± 2.17c 
˂0.001 

WG (g) 21.16 ± 0.86a 18.42 ± 0.67a 14.94 ± 0.57b 14.33 ± 0.04c 14.39 ± 2.25c 
˂0.001 

SGR (g d-1) 1.55 ± 0.06a 1.41 ± 0.03a 1.23 ± 0.03b 1.20 ± 0.0c 1.21 ± 0.14c 
˂0.001 

RGR (%) 196.65 ± 10.92a 169.46 ± 5.39a 136.94 ± 5.10b 132.81 ± 0.11c 134.74 ± 22.08c 
˂0.001 

TFI (g/fish) 31.06 ± 0.56a 30.53 ± 0.51a 28.26 ± 0.87b 27.47 ± 0.54b 27.43 ± 0.08b 
˂0.001 

FCR (g/g) 1.47 ± 0.09c 1.66 ± 0.03bc 1.89 ± 0.02ab 1.92 ± 0.04a 1.91 ± 0.3a 
˂0.001 

MR (%) 10 6.67 10 10 10  

a, b, and c means in the same row with different superscript differ significantly (P≤ 0.05). IW = initial weight; FW= final weight; 

TFI= total feed intake; WG= weight gain; FCR= feed conversion ratio; SGR= specific growth rate; RGR= relative growth 

rate; MR= mortality rate. 
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TABLE 6. Effect of diets on blood parameters of Nile tilapia fish. 

Items 
Moringa oleifera leaves (MOL) 

p value 

0% 5% 10% 15% 20% 

Total Protein (g/dl) 3.37 ± 0.21c 4.07 ± 0.06b 4.47 ± 0.31b 4.37 ± 0.15b 5.73 ± 0.32a <0.001 

Albumin (g/dl) 1.47 ± 0.06 1.80 ± 0.26 1.77 ± 0.40 1.77 ± 0.40 1.73 ± 0.35 0.716 

Globin (g/dl) 1.90 ± 0.20d 2.27 ± 0.33c 2.70 ± 0.10b 2.60 ± 0.36b 4.00 ± 0.10a <0.001 

A/G Ratio  0.77 ± 0.09 0.79 ± 0.25 0.66 ± 0.18 0.68 ± 0.25 0.43 ± 0.10 0.182 

AST (mg/dl) 26.14 ± 0.46a 19.14 ± 0.43c 25.08 ± 0.44a 23.29 ± 0.38ab 24.37 ± 0.43ab 
<0.001 

ALT (mg/dl) 18.80 ± 0.21a 16.32 ± 0.33c 18.14 ± 0.32b 18.83 ± 0.67a 19.09 ± 0.12a 
<0.001 

Creatinine (mg/dl) 0.64 ± 0.03a 0.39 ± 0.02b 0.38 ± 0.03b 0.26 ± 0.01c 0.19 ± 0.03c 
<0.001 

Uric acid (mg/dl) 1.31 ± 0.02a 1.10 ± 0.06b 0.99 ± 0.02b 0.87 ± 0.02b 0.62 ± 0.05c 
<0.001 

 

a, b, c and d: means in the same row with different superscript differ significantly (P≤ 0.05). A/G ratio, albumin-to-globulin 

ratio; AST, aspartate aminotransferase; ALT, alanine aminotransferase. 

 

TABLE 7. Effect of diets on digestive enzymes of Nile tilapia fish. 

Items 
Moringa oleifera leaves (MOL) 

p-value 
0% 5% 10% 15% 20% 

Amylase (u/l) 247.37 ± 5.31a 228.70 ± 1.28a 96.97 ± 4.20b 81.37 ± 1.98c 49.73 ± 5.39d 
<0.001 

Lipase (u/l) 44.30 ± 5.98a 37.90 ± 0.70a 23.47 ± 0.43b 16.44 ± 1.12c 17.59 ± 0.77c 
<0.001 

Protease 

(ng/mg) 
463.67 ± 12.50a 463.00 ± 23.90a 265.33 ± 9.07b 190.33 ± 4.93c 124.00 ± 3.61d 

<0.001 

a, b, c and d: means in the same row with different superscript differ significantly (P≤ 0.05). 

 

TABLE 8. Effect of diets on antioxidant parameters of Nile tilapia fish. 

Items 
Moringa oleifera leaves (MOL) 

p value 
0% 5% 10% 15% 20% 

GSH (mmd/ml) 25.33 ± 2.08e 57.33 ± 1.53d 63.00 ± 1.00c 77.67 ± 1.53b 90.00 ± 1.00a <0.001 

SOD (pg/ml) 11.54 ± 0.51e 22.97 ± 0.07d 55.27 ± 1.10c 63.50 ± 0.50b 81.83 ± 1.77a 
<0.001 

MDA (pg/ml) 4.81 ± 1.10a 3.78 ± 0.98a 1.10 ± 0.09b 0.91 ± 0.15b 0.64 ± 0.07b 
<0.001 

TAC (mm/l) 25.87 ± 1.86d 27.20 ± 1.22d 42.97 ± 0.15c 58.63 ± 0.60b 63.63 ± 0.57a 
<0.001 

a, b, c, d and e: means in the same row with different superscript differ significantly (P≤ 0.05). GSH, glutathione; SOD, 

superoxide Dismutase; MDA, malondialdehyde; TAC, total Antioxidant Capacity. 

 

TABLE 9. Effect of diets on immunity parameters of Nile tilapia fish. 

Items 
Moringa oleifera leaves (MOL) 

p-value 

0% 5% 10% 15% 20% 

LYZ (ng/ml) 1.06 ± 0.02d 2.66 ± 0.25c 3.86 ± 0.17b 5.00 ± 0.20a 5.10 ± 0.13a <0.001 

IGM (ng/ml) 289.33 ± 80.35d 329.33 ± 15.37d 425.67 ± 34.20c 537.00 ± 23.43b 727.67 ± 48.81a <0.001 

IGA (ng/ml) 203.67 ± 6.43e 225.33 ± 4.16d 269.33 ± 4.16c 358.33 ± 16.07b 409.00 ± 12.12a <0.001 

ACH5O (mg/dl) 75.33 ± 3.06c 90.67 ± 6.43b 138.67 ± 8.33a 141.67 ± 8.50a 139.33 ± 4.93a <0.001 

a, b, c, d and e: means in the same row with different superscript differ significantly (P≤ 0.05). LYZ, Lysozyme; IGM, 

immunoglobulin M; IGA, immunoglobulin A; ACH50, complement activity. 
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تأثير استبدال الغذاء الكامل جزئيا بأوراق المورينجا أوليفيرا على الأداء والاستفادة من 

 العلف ومؤشرات الدم المختلفة في أسماك البلطي النيلي 

عبدالرحمن على السيد ابو يحيى
1

، عبدالمجيد السيد نصر
1

ل، مصطفى ابراهيم عبدالجلي
2 

، محمد عبدالهادى 

نايل
1

رمحمد عبدالحميد عك ،
3

صبرى عبدالحافظ محمد شحاتهو 
1،2

 

1
 مصر.، 11514الزقازيق  ،جامعة الزقازيق ،كلية الزراعة، قسم الانتاج الحيوانى 
2

 العراق.، بغداد، جامعة الفراهيدى 
 مصر. ،الشرقية ،ابو حماد ،العباسة ،المعمل المركزى لبحوث الثروة السمكية 3

 

 الملخص

مستويات مختلفة من العليقة الاساسية لاسماك البلطى النيلى باوراق المورينجا. أجرى هذا العمل لدراسة تأثير استبدال 

(MOL ) من العليقة الاساسية لاسماك البلطى النيلى  بأوراق  % 21و  15،  11،  5علائق استبدل فيها   5تم عمل

 المورينجا. 

السمك، معدل النمو، معدل النمو  % من العليقة الاساسية خفض معنويا وزن جسم5بمستوى أعلى من  MOLاستخدام 

% 21و  15، 11المحتوية  صفر،  1% للاسماك  المغذاه على العلائق 11. كان معدل النفوق النوعى معدل النمو النسبى

MOL   5% للاسماك المغذاه على عليقة محتوية 6...بالمقارنة %MOL انخفض معنويا الغذاء الموضوع ، ومعدل  .

. أظهرت 2، 1بالمفارنة بالاسماك التى تغذت على العلائق  5و  1، 3سماك التى تغذت على العلائق التحويل الغذائى فى الا

، وعلى الجانب الاخر انخفض معنويا MOLقياسات الدم زيادة معنوية فى البروتين الكلى والجلوبيولين بكل مستويات 

، 11يليز، الليبيز، البروتييز( بمستويات المورينجا الكرياتينين. وحامض اليوريك. انخفض نشاط الانزيمات الهضمية )الام

(. انخفض نشاط انزيمات الكبد ) الاسبرتيت أمينو ترانزفيريز و 5و  1، 3%. )الاسماك المغذاه على العلائق 21و  15

تفع معنويا بالمقارنة بالكنترول وباقى المعاملات. ار MOL% 5الالانين أمينوترانزفيريز( فى الاسماك المغذاه عليقة بها 

بكل  ((glutathione, superoxide dismutase and total antioxidant capacityقياسات مضادات الاكسدة 

 . MOLمستويات 

على  معنوية% بدلا من العليقة الاساسية ليس له اى تأثيرات 5بمعدل  MOLتشير معظم النتائج الى ان استخدام  التوصية:

 ة لها. يالصح الحالة اداء اسماك البلطى النيلى  كما يحسن

 .أوراق المورينجا ، السمك، معدل النمو، الاستفادة بالغذاء، قياسات الدم الكلمات الدالة:


