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ABSTRACT 
This study was conducted to evaluate the effect of supplementation of moringa oil and sesame oil on the growth performance, feed 

utilization, whole-body and chemical carcass composition of Nile tilapia, (Oreochromis niloticus) cultured in aquarium. Fish were randomly 

distributed to the six treatments at a rate of 15 fish per aquarium. Twenty four aquariums were randomly allocated in 4-replicate experiment. 
All fish fed on commercial diet 30% crude protein (CP) for 2 weeks at the first to make adaptation on fish requirement after that all 

treatments were fed on  six varying diets of moringa oil (MO)  and sesame oil(SO) meal at( 0mg/kg MO.SO),(500,0 mg/kg MO,SO),(375, 

125mg/kg MO,SO),(250,250 mg/kg MO,SO),(125,375mg/kg MO,SO) and(0,0.5MO,SO) indicating treatments 1,2, 3, 4 5and 6 respectively. 
All groups were fed twice daily at9.00 hrs-10.00 hrs and 16.00 hrs-18.00 hrs for 56 days 3% feeding of total biomass. The mean weight 

gained (MWG), specific growth rate (SGR), feed conversion ratio (FCR), protein efficiency ratio (PER) were calculated. The results 

Obtained in the experiment observed that fishes fed the control diet did not show significant (p>0.05).however, the best treatment in most 
parameters  was recorded for treatment 4(0.5,0.5 mg/kg MO,SO)that compared with other treatments. The present study suggested   the 

supplementation moringa oil and sesame oil (0.5,0.5 mg/kg MO,SO) has good potential for use as fish meal substitute in Nile Tilapia 

(Oreochromis niloticus). 
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INTRODUCTION 

 

Diet supplementation is considered a very important aspect in nutrition and aquaculture, and is promising 

for increasing fish production [1, 2, 3, and 4]. 

Aquaculture also plays assumes significant role in Agriculture in Egypt and Africa. Aquaculture is 

considered as the only possible solution for expansion fish generation in Egypt [5]. 

On the other side the culture of Nile tilapia, (Oreochromis niloticus) has been increased  dramatically    in 

Egypt  and worldwide in last few years [8]. A significant developments have been recorded during  last three 

decades in farming of tilapias worldwide. About  85 countries worldwide is farming fish [9] and about 98% of 

tilapia produced there are grown outside their original habitats [10]. 

The high cost and fluctuating quality have  prompted the need to recognize elective protein sources fish 

encourages [11]. Moringa is one of the most promising plant protein sources for fish aquaculture [12]. Moringa 
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olifera develops in many countries under stressful environmental conditions and needs lower external energy 

subsidies showing uncountable people  uses due to its different  nutritional and pharmacological applications 

[13] Nowadays Moringa oleifera (M. oleifera), family Moringaceae, is considered an important food source for 

human in many parts of the world, and as antiviral, antibacterial, sex reversal in tilapia fish and immune-

stimulant agent in fishes. 

Moringa oil has been taken from the seeds of Moringa oleifera, and also is called the Drumstick tree. 

Moringa oil has got a special name, it is Ben oil. It is called so because it has high amounts of behenic acid. 

Moringa oil is also very useful oil in the medicinal books of Greece and Rome. Even in these days, Moringa oil 

is used in many industrial applications as fish aquaculture and feed nutrition.  

Sesame (Sesamum indicum L.) is a traditional oilseed cultivated mostly in Africa and Asia 31% and 46 % of 

world production, respectively. Its production is like that of linseed, i.e. around 3 millions of tons in 2003 [14]. 

Usually by a mechanical extraction process, sesame oil cake (SOC) is produced after removing the oil from 

sesame seed. The main advantage of SOC is its  high protein content (420 g kg), like that of soybean meal,  its 

protein quality (except a low level lysine) and its low unrefined fiber content in comparing with  linseed and 

rapeseed meal [15,16,17]. Therefore, SOC is considered as an excellent feed additive in animal and fish farming 

[18,19,20, 21 and 22]. 

 

The aim of this study: 

This study was conducted to investigate the effect of feed additive moringa oil and sesame oil on growth 

performance of Nile tilapia (Orecromes niloticus).  

 

MATERIAL AND METHODS 

 

The experimental design and fish culture technique Fry of Nile tilapia, Oreochromis niloticus were obtained 

from the fish hatchery, Central Laboratory for Aquaculture Research, Abbassa, Abo-Hammad, Sharqia, Egypt. 

Fish (9.9 – 10.03 g) were adapted in aquarium for 2 weeks whereas fish were fed on protein diet (30% crude 

protein) for satiation. Before the experiment, a 40g weight of fish was frozen at – 20 0 for chemical analysis at 

initial.  They were adapted to the culture system for 2 weeks, during which they were fed the test diets. Four 

replicate groups of fish were stoked in 24 aquaria represent 6 treatment moringa oil (MO)  and sesame oil(SO) 

meal at( 0mg/kg MO.SO),(0.5,0 mg/kg MO,SO),(375, 125mg/kg MO,SO),(250,250 mg/kg, each aquarium 

(50*50*80cm) containing 20 L of water at a density 10 fish in each aquarium .At the end of the acclimation 

period ,a random sample of fish was netted, weight collectively and average weight were recorded .Water 

quality parameters 

Water quality parameters were measured weekly including temperature via a thermometer, ph using  

Jenway Ltd., model 350 ph meters and dissolved oxygen using Jenway Ltd., Model 970 dissolved oxygen 

meters the average values of these parameters trough the study were T = 27.5 ± 1c , ph = 7.75± 0.20 and Do = 

7.8 ± 1.2mg L-1. 

 

Feed preparation: 

Six treatments (30% CP) with graded level of energy test diets were prepared in the laboratory. A control 

diet contained from standard prepared diet without any additive. Other groups (2-6) containing graded levels 

moringa oil and sesame oil supplementation obtained collected from moringa laboratory at the National 

Research Center were mixed with the prepared diet. The ingredients of each diet were separately blended with 

additional 100 ml of water to make pastes. The pastes were separately passed through a grinder, and pelted in a 

modified paste extruder to form the tested diets. The pellets were dried in a drying oven (Fisher oven 13 – 261 – 

28A) at 85oC for 24 hours and stored in plastic bags and finally kept in a refrigerator at -2oC for further use. 

Experimental diets were formulated to meet the nutritional requirement of fish {NRC, 23 1993}. The 

composition of the experimental diets was shown in Table (1). 

 

Chemical analysis of diets and fish: 

The tested diets and whole-fish body from each group at the beginning and at the end of the experiment will 

be analyzed [23,24]. 

Growth performance 

Growth performance was determined and feed utilization was calculated as follows:  

Weight gain = W2 - W1; where W1 and W2 are the initial and final fish weight, respectively; Daily weight 

gain = weight gain / T; where T is the number of days in the feeding period;  

Specific growth rate (SGR) = 100 (lnW2 - lnW1) / T;  

Feed conversion ratio (FCR) = feed intake / weight gain;  

Protein efficiency ratio (PER) = weight gain / protein intake;  

Apparent protein utilization (APU %) = 100 x (protein gain / protein intake  
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Energy utilization (EU %) = 100 (energy gain / energy intake).  

Statistical analysis: 

Statistical analysis was performed using the Analysis of variance (ANOVA) tow way classification and 

Duncan’s multiple Range Test, [25] to determine differences between treatments means at significance rate of P 

< 0.05. The standard errors of treatment means were also estimated. All statistics were carried out using 

Statistical Analysis System {SPSS 26} program. 

 
Table 1: proximate analysis of the experimental diets Moringa oil and sesame oil (mg/kg). 

Ingredients Control Diet     1 Diet     2 Diet      3 Diet      4    Diet     5 

Fish meal 10 10 10 10 10 10 

Soya meal 44 44 44 44 44 44 

Yellow corn 28.7 28.7 28.7 28.7 28.7 28.7 

Wheat bran 6 6 6 6 6 6 

Rice bran 6 6 6 6 6 6 

Vegetable oil 5 4.5 4.5 4.5 4.5 4.5 

Vit.&Min.mix 0.3 0.3 0.3 0.3 0.3 0.3 

Moringa Oil 0 0.5 0.375 250 0.125 0 

Sesame Oil 0 0 0.125 250 0.375 0.5 

       

Dray mater 89.52 89.3 89.61 89.56 89.39 89.43 

Crud protein 30.1 30.18 30.15 30.21 30.28 30.22 

Ether extract 8.45 8.49 8.61 8.53 8.59 8.5 

Crud fiber 5.3 5.32 5.27 5.29 5.31 5.3 

Ash 4.81 4.85 4.82 4.83 4.8 4.88 

NFE 51.29 50.53 5.12 51.14 51.02 51.1 

GE 445.51 445.89 46.62 445.21 446.72 445.89 

P/E ratio 67.82 67.21 67.11 67.59 67.61 67.47 

 

RESULTS AND DISCUSSION 

 

The proximate composition of the trial diets was presented in Table 1 it demonstrated the percentage 

composition of the different ingredients used in the feed formulation of the experimental diets 

The results for the feed utilization and growth parameters are introduced in table 2, 3. 

 The feed intake in the control diet recorded the lowest value (22.606) while the highest one was recorded in 

group 4 (24.7), no significant differences between the diets were recorded. 

Concerning the protein intake values, the highest value was recorded in diet 4(7.488) while the lowest one 

recorded in control diet (6.782). These values did not show significant (p>0.05) difference between groups. 

Averages of feed conversion ratio during the trial  period showed a significant difference between diets, 

control diet recorded the highest value(2.158),while the lowest value was recorded in diet 4(1.317). 

Follow the same trend the lowest value of(PER) was observed in fishes fed control diet(1.552) , and the 

highest  value was recorded in diet containing 25mg moringa oil and 25mg sesame oil in diet 4 (2.531). 

Results revealed that there was no significant difference (p>0.05) in the averages of specific growth rate 

(SGR) values and in the feed conversion ratio (FCR) in the control diet and other groups during the whole 

experimental period. 

The same pattern was seen in Relative growth rate (RGR), the results showed that also the highest value 

was in group 4(1.889) and the lowest value was in control diet (1.052). 

Average of survival rate (SR) during the experimental period ranged between 93 to 100% the highest value 

was observed in diet 1 and diet 3 (100%), while lowest value was observed in other treatments (93.33%). 

On the other hand carcass chemical composition content of tilapia fed moringa oil and sesame oil was 

presented in table 4 the crude protein (C.P) values of all the diets were not significantly different (p>0.05).None 

significantly differences (p<0.05) was recorded in the crude fat (C.F) in every one diets while the total ash 

content declined between treatments. The highest value was recorded in control diet 24.607. 

While the lowest value was recorded in diet 2 (22.807) 

The results of the present study are in accordance with the study reported by kosa{26} who recorded   no 

significant difference in feed utilization efficacy or growth performance between the control diet and groups 

containing which Sesame oil( p>0.05) in Rainbwo Trout(oncorhynchus mykiss).Also the same recorded by 

Dada[27]who studied the effect of dietary carotene zampessicus seed and Sesame indicum (benseed)  powder on  

female catfish clarias gariepinus) growth performance, the study recorded significantly improved growth 

performance on the fish fed on experimental treatment than those fed on control diet. 

On the other side  several studies conducted on fresh water fish recorded that replacing the oil in fish diet 

with vegetable oil doesn’t affect growth performance [28,29]. 
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 According to Abo-State [12]. Higher weight gain of Nile tilapia was  recorded with higher levels of 

moringa (10%, 12%) than those fed on control diet. Ozovehe[30] also reported that substitution fish meal with 

Moringa olefiera leaf  up to 10% level in catfish(Claries gariepinus) doesn’t affect growth performance. 

Jahanbakhshi et al [31]proposed  sesame oil cake  as plant protein source, that contain  good level of 

methionine without any known toxic factor. Hasan et al [32] suggested using  sesame oil cake  up to 50% in  

Carp fish diet( Cyprinus Carpio). 

Sesame oil cake is recently used by many scientist as dietary protein source [33]. Because of its  high 

protein content ,arginine and methionine which are rarely. It is a rich source essential fatty acids nutrients and 

lipid.  

On the other hand, Better growth, high survival rate and cheaper feed of cat fish Clarias Garipinus was 

recorded by combining sesame cake with low level of fish meal and soybean meal plant protein {Falay[34].  

Comparing to animal protein sources for fish meal Aksnes [35] recorded that plant protein sources usually 

contain lower levels of  hydroxyproline .According to Aksnes[35] the concentration of hydroxyproline in plant 

protein diet is 0.8 g /kg while its concentration in fish meal control diet is 2 g/ kg. 

Chemical composition  of our  study fish carcass was  shown in table 4 .The dietary levels  of (250g 

Moringa oil,250g Sesame oil)  diet had highest level of crud protein (C.P)  and lowest value in control diet 

different inclusion  level  of Moringa oil and Sesame oil  did not effect on C.P.Ash percentages in whole body 

fish showed significant difference treatments 

At the end of feeding trials, there was no deference in feed utilization efficiency or growth Performance 

between the control group and the other groups including sesame oil and Moringa oil (P > 0.05). 

 
Table 2: Feed consumption, feed conversion ratio and nutrients utilization of Tilapia (O. niloticus) fed moringa oil (A) and sesame oil (B) 

experimental diet. 

Treatments 

Feed Intake  
(FI) 

Protein 
Intake (PI) 

Feed 

Conversion 
Ratio (FCR) 

Protein 

efficiency 
ratio PER) 

Specific 

Growth Rate 
(SGR) 

Survival 
Rate (SR) 

Relative 

Growth Rate 
(RGR) 

Control Diet(1) 22.606 6.782 2.158 1.552 1.426 93.333 1.052 

Mean Std Error A   ±  1.051 A  ±  .315 A  ±  0.108 C  ±  0.075 A  ±  0.006 A  ±  6.667 D  ±  0.021 

Diet(2)0.5Mg(A)& 
0.0mg (B) 

24.664 7.399 1.355 2.460 1.431 100.000 1.814 

Mean Std Error A   ±  0.235 A  ±0.071 C  ±  0.007 A  ±  0.012 A  ±  0.002 A  ±  0 A  ±  0.023 

Diet(3)375Mg(A)& 

125mg (B) 

24.474 7.342 1.637 2.042 1.435 96.667 1.484 

Mean Std Error A   ±  0.422 A  ±  0.127 B  ±  0.063 B  ±  0.08 A  ±  0.004 A  ±  3.33 B  ±  0.055 

Diet(4)250Mg(A)& 

250mg (B) 

24.723 7.417 1.317 2.531 1.424 100.000 1.889 

Mean Std Error A  ±  0.53 A  ±  0.159 C  ±  0.005 A  ±  0.01 A  ±  0.002 A  ±  0 A  ±  0.027 

Diet(5)125Mg(A)& 

375mg (B) 

24.961 7.488 1.811 1.849 1.426 93.333 1.383 

Mean Std Error A ±  1.193 A  ±  0.358 B  ±  0.085 B  ±  0.089 A  ±  0.002 A  ±  3.33 BC  ±  0.003 

Diet(6)00Mg(A)& 

0.5mg (B) 

24.060 7.218 1.836 1.836 1.424 93.333 1.327 

Mean Std Error A  ±  0.847 A ± 0.254 B  ±  0.136 B  ±  0.135   ±  0.002 A  ±  3.33 C  ±  0.054 

a, b Means in the same column within each factor with different superscripts letters are significantly different (P<0.05) 

 
Table 3: Performance of Tilapia (O. niloticus) fed Moringa oil (A) and Sesame oil(B) containing experimental diets. 

treatments Final number 
initial 
weight Final weight 

Average Weight Gain 
(AWG) 

Average Daily 
Gain (ADG) 

Diet 1 Control  Mean 9.33A±0.667 9.967 20.450 10.483 0.187 

Std. Error of 

Mean 

 ±  0.088 D  ±  0.278 D  ±  0.232 D  ±  0.004 

Diet(2)0.5Mg(A)& 
0.0 (B)  

Mean 10.000 10.033 28.233 18.200 0.325 

Std. Error of 

Mean 

A  ± 0 ±  0.033 A  ±  0.145 A  ±  0.173 A  ±  0.003 

Diet(3) 

0.375mg(A) 

&0.125mg(B)  

Mean 9.667 10.100 25.089 14.989 0.268 

Std. Error of 

Mean 

A   ±  0.333 ±  0.058 B  ±  0.561 B  ±  0.556 B  ±  0.01 

 

Diet(4) 

0.250mg(A)& 
0.250g(B)  

Mean 10.000 9.933 28.700 18.767 0.335 

      

Std. Error of 

Mean 

A   ±  0 ±  0.033 A  ±  0.361 A  ±  0.328 A  ±  0.006 

Diet(5)0.125mg(A)

&0.375mg(B) 

Mean 9.333 9.967 23.748 13.781 0.246 

Std. Error of 

Mean 

A    ±  0.333 ±  0.033 C   ±   0.1 C  ±  0.068 C  ±  0.001 

Diet(6) 
0.0mg(A)&0.m5g(

B) 

Mean 9.333 9.933 23.119 13.185 0.235 

Std. Error of 

Mean 

A    ±  0.333 ±  0.033 C  ±  0.564 C ±  0.552 C  ±  0.010 
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a, b Means in the same column within each factor with different superscripts letters are significantly different (P<0.05) 

 

 

Table 4: Carcass chemical composition content of tilapia (O. niloticus) fed Moringa oil (A) and Sesame oil(B) experimental diets (on DM 

basis). 

treatments 
Dray Mater  
(DM) 

Crud Protein  
(CP) 

Etheir Extract 
(EE) Ash 

Control Diet Mean 25.877 60.013 15.187 24.607 

Std. Error of 

Mean 

A  ±  0.3 A  ±  0.188 A  ±  0.023 A  ±  0.631 

Diet(1)0.5mg(A)& 0.0(B)  Mean 24.900 61.093 15.900 23.383 

Std. Error of 

Mean 

A ±  0.335 A  ±  0.775 A  ±  0.681 AB  ±  0.525 

Diet(2) 0.375mg(A) 

&0.125mg(B)  

Mean 25.257 61.370 16.093 22.807 

Std. Error of 
Mean 

A  ±  0.566 A  ±  1.004 A  ±  0.387 B  ±  0.348 

Diet(3) 0.250g(A)& 

0.250mg(B)  

Mean 25.820 61.433 15.903 22.863 

Std. Error of 

Mean 

A  ±  0.471 A   ±  0.792 A  ±  0.674 B  ±  0.324 

Diet(4)0.125mg(A)&0.375
mg(B) 

Mean 25.390 61.oo1 16.007 22.873 

Std. Error of 

Mean 

A  ±  0.474 A  ±  0.165 A  ±  0.309 B  ±  0.333 

Diet(5) 

0.0mg(A)&0.5mg(B) 

Mean 25.933 59.647 15.790 24.400 

Std. Error of 
Mean 

A  ±  0.402 A  ±  0.485 A  ±  0.327 A  ±  0.226 

a, b Means in the same column within each factor with different superscripts letters are significantly different (P<0.05) 
 

Conclusion: 

Based on the results obtained from this study we coughed recommended the use of Moringa oil (250 g) and 

Sesame oil (250g) supplementation to the diet without any effects on the growth performance and feed 

efficiency. 
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