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Abstract  

Quantification of flesh 

and waste yields of 

Nile Tilapia 

(Oreochromis 

niloticus, Linnaeus, 

1758) in Lake Alau, 

Borno State was 

carried out. The aim  
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INTRODUCTION 
Fishes are 

poikothermic animals, 

typically with 

backbones, gills and 

fins, and are primarily 

dependent on water as 

a medium in which to 

live. Fishes are the 

most numerous 

vertebrates with 

estimates around 

35,000 species 

(Eschmeyeret al., 

2013). According to 

Mshelia et al.(2018), 

fishes come in different 

shapes and sizes, 

included are fishes 

pygmies which mature 

sexually at the length 

of 27mm and a dwarf 

pygmy which breeds at 

sizes less than 15mm. 

There are giants fishes 

too, such as whale, 

shark which attains a 

length read as 21m 

weights 25tonnes or 

more. Most fishes are 

torpedo shaped, round, 

others are flat and still  
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was to quantify the fish 

flesh and waste yields 

of Oreochromis 

niloticus in Lake Alau. 

Ninety (90) 

Oreochromis niloticus 

were obtained alive 

from Lake Alau, Borno 

State and were 

transported to the 

Hydrobiology and 

Limnology Laboratory, 

Department of 

Fisheries, University of 

Maiduguri for 

processing. The 

specimen obtained 

from the fishers at the 

landing site were of 

various sizes with 

weight ranging from 

90 – 610g, total length 

ranging from 152 – 

408mm and standard 

length ranging from 

145 – 376 mm. They 

were killed using using 

standard method for 

easy handling and 

accurate 

measurements. 

Descaling of fish, 

removal of the heads, 

removal of the fins, 

cutting of the fish to 

remove the intestinal 

organs, separation of 

fleshes, removal of the 

bones and weighing of 

fish waste yields and 

the fish flesh were 

carried out carefully. 

The data obtained 

were analyzed using 

standard method 

(SPSS version 23.0 

software) at 95% level 

of significance. The 

results obtained shows 

that the mean weight 

of the fish was 213g, 

the mean total weight 

of the flesh was 

108.63g, which was 

50.99% of the whole 

fish. The total mean 

weight of waste yields 

was 104.33 amounting 

to 48.97%. This 

indicated that the 

waste yields discarded, 

is slightly the same in 

quantity as the flesh 

consumed and as a 

result, it does not give 

an optimum economic 

utilization or 

consumption of the 

fish. It was then 

concluded that the fish 

waste yields can also 

be beneficial to the 

consumers and 

farmers both 

economically and 

nutritionally since it 

can be used for the 

production of several 

value added products 

such as animal feeds, 

biogas, and natural 

pigments. Further 

research on the 

nutritional value, 

health benefit and 

economic importance 

of fish waste yields 

was recommended.

 

thers are angular. 

Waste yields from Nile Tilapia (Oreochromisniloticus) are 

materials resulting either from the household consumption of fish 

or from the industrial fish processing operations from either wild stocks or 
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aquaculture and which consists of particles of flesh, skin, bones entrails, 

scales, intestines, viscera organs and what have you (Wiley and Ioannis, 

2014). According to Ghalyet al. (2013), there is considerable potential for 

gaining more value from fish waste yields. It is rich in valuable minerals, 

enzymes, pigments and flavours that are required by many industries 

including food, agriculture, aquaculture and pharmaceuticals. Possible 

alternatives include silage production, which has potential in livestock 

feeding, and the production of chitin and chitosan from crustacea waste, 

which have many commercial uses including in water and effluent 

treatment and as food additives. Fish waste yields can also be utilised in 

the production of organic fertilizers and composts, which have significant 

benefits over chemical based products (Peterson et al., 2005). These and 

other alternative uses for fish waste could potentially generate significant 

revenue but there are commercial and practical hurdles to be crossed 

before these options become a viable reality (Ioannis and Aikaterini, 

2008). 

Body fractions of Nile tilapia (Oreochromisniloticus) aside the flesh is not 

wholly consumed by most fish eaters and fish mongers as carried out by 

most report. The gills, vertebra, scales, lungs, head, fins, intestine, visceral 

organs, regarded as waste yields are being discarded and these contribute 

a large composition in the entire consumption and utilization of the fish. It 

is to this end that this research is carried out to lay facts on the 

quantification of the flesh to the waste yields of Nile tilapia and to bridge 

the gap.  

 

Materials and methods 

Study Area 

The Study was conducted in Lake Alau,  Konduga Local Government Area 

of Borno state. Lake Alau is situated along Maiduguri Bama road.  The Lake 

lies between latitude 14ºN and 15ºS and longitude 12º to 13ºE. It is a 

natural storage of river from river Ngadda characterized by a charming 

undulating landscape which is further beautified by savannah vegetation 

with sparkling shores.  The lake has surface area of 56,000.00 hectare 

(figure 1) and total storage capacity 9.50 million cubic meters active, active 

storage capacity of 1.12 *108 m3. The depth of the lake is about 540 metres 
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with crest length and crest elevation of 31.0 metres and 331.50 metres 

respectively (CBDA, 1984). 

 
Source: UNIMAID_ Department of Geography (GPS Sensing) 

Fig 1: Map of Maiduguri showing the Sampling site  Lake Alau 

 

Sample Collection 

A total number of ninety specimens of Orechromis niloticus of various sizes 

with weights ranging from 90-610g, total length ranging from 152 mm – 

408 mm and standard length  ranging from 145 mm – 376 mm were 

obtained from the fisher folks at the landing site at Abari and then 

conveyed to the Department of Fisheries, University of Maiduguri using 

jerry-cans. The fishes were then taken to the laboratory and kill using 

standard method for easy handling and accurate reading. 

 

Experimental Procedure 

Samples were obtained live before being killed using chloroform, sharp 

knives, dissecting scissors and other associated dissecting materials was 

maximally use for the separation of the fish into its various anatomical 

components.Individual fish samples were initially weighed before 

separation into their anatomical fractions in order to obtain total weight. 

The anatomical fractions namely: fleshes, waste yields (head, scales, 

viscera organs, intestine, bones, fins, etc) were also weighed. The total 



 

 
 
 

140 

length, standard length and total weight was also measured. Descaling of 

the fish, removal of the fins, cutting of the fish to remove the viscera organ, 

detaching of the liver from the viscera organs, removal of the head, removal 

of the bones and weighing of the fish flesh were carried out (Ghalyet al., 

2013). 

The part of Orechromisniloticusthat were measured are: Total weight 

(TW), Total length (TL), Standard length (SL), Scales (SW), Fins (FIW), 

Visceral organs (VOW), Gutted Weight (GW), Gutted Length (GL), Liver 

weight (LW), Head weight (HW), Bones weight(BW), Flesh weight (FW) 

(Ghalyet al., 2013). 

These characters were measured and weighed using measuring board, 

sensitive balance, a piece of cloth and a dissecting kit. The weight of each 

specimen were weighed to nearest 0.00g and the lengths to the nearest 

1mm 

 

      
Plate I: Set of Oreochromis niloticus                       Plate II: Visceral organs removed from     

collected for laboratory work                                                Oreochromis niloticus 
 

Statistical Analysis 

The data obtained in the study was analyzed using Statistical Package for 

Social Sciences IBM (SPSS Statistics) version 23.0 software. Descriptive 

data were presented as simple mean ± standard deviation, mean, mean 

percentages, percentages and graphs.  Statistical comparison was 

performed using student’s t-test (paired-sample tests). Confidence interval 

was set at 95% (Alpha level = 0.05). 
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Results 

Quantity of the flesh and Waste Yields of Oreochromisniloticus         

A total number of ninety (90) Oreochromisniloticus was used for the study. 

The total weight ranged from 90 – 610g with mean value of 213.03g. Table 

1 shows the quantity of the flesh and waste yields. 

 

Table 1: Mean and Standard deviation of quantity of O. niloticusfish parts 

in Lake Alau 

Variables O. niloticus fish yield  

 N = 90 

Total length 195.76 ± 55.32 

Standard length 167.76 ± 55.53 

Fish weight 213.03 ± 113.15 

Flesh weight 108.63 ± 63.57 

Waste yield  104.33 ± 52.31 

Scale weight 7.57 ± 5.43 

Head weight 27.99 ± 15.77 

Visceral organs 21.82 ± 10.40 

Liver weight 2.35 ± 0.91 

Gutted weight 21.68 ± 10.07 

Fin weight 2.50 ± 1.30 

Bone weight 20.42 ± 10.73 

Fish offal 104.33 ± 52.31 

                                          (Values in % and g) 

 

Comparison of Quantity of Flesh to Waste Yields of Oreochromisniloticus 

Table 2 depicts the comparison between flesh and waste yields of 

Oreochromisniloticusobtained from Lake Alau. The total mean weight of 

fish is 213.03g. The total mean weight of fish flesh is 108.63g which is 

50.99% of the whole fish. The total mean weight of waste yield is 104.33g 

amounting to 48.97%. 

Table 2: Mean and Percentage Values of quantity of O. niloticusfish parts in 

Lake Alau 

Variables Mean  Mean Percentage (%) 
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Flesh weight 108.63 50.99 

Waste yield  104.33 48.97 

Scale weight  7.57 3.55 

Head weight 27.99 13.14 

Visceral organs 21.82 10.24 

Liver weight 2.35 1.10 

Gutted weight 21.68 10.18 

Fin weight 2.50 1.17 

Bone weight 20.42 9.59 

Fish weight 213.03 100.0 

(Values in % and g) 

 

Relationship between Quantity of Flesh and Waste Yields of 

Oreochromisniloticus 

Table 3 shows the relationship of flesh to waste yield of 

Oreochromisniloticus as paired samples using t-test. The flesh and waste 

yields with mean values of 108.63g, 104.33g respectively have a p-value of 

0.141. This reveals that there is no significant variation between the mean 

value of flesh weight and mean value of waste yields. 

 

Table 3: Mean, Standard deviation and Relationship of Quantity of Flesh 

Weight and Waste Yield of O. niloticusin Lake Alau 

Variables  Flesh Weight Waste Yield p-value Remark 

 108.63 ± 

63.57 

104.33 ± 

52.31 

0.141 NS 

Keys: SD = Standard Deviation, NS = Not Significant; confidence interval 
was set at 95% (Alpha level = 0.05). 
 

Figure 2 below gives a graphical illustration of the quantity of flesh weight 

to waste yields of Oreochromisniloticusfrom Lake Alau. Out of the total fish 

weight with mean value of 213g, the flesh weight has a mean value of 109g 

and the waste yields have 104g. 
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Fig 2: Bar Graph of 

Anatomical Body 

Yield ofO. niloticus in 

Lake Alau 

 

Figure 3 below 

depicts the 

relationship between 

the flesh and waste 

yields of O. 

niloticusfrom Lake 

Alau. From the graph, 

it is shown that the 

flesh weight is directly proportional to the waste yield. That is, when there 

is increase in flesh, there will be an increase in waste yield. The coefficient 

(r), 0.905 reveals that, there is a strong correlation between the flesh and 

waste yields or the flesh and waste yields are perfectly correlated. The 

significant level (p) reveals that, the flesh and waste yields are very 

significant. 

 

 
Weight of weight yields 

Fig 3: Scatter plot between flesh weight and waste yield ofO. niloticus in Lake Alau 
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Discussion 

Discarding components of fish is not economical particularly with flow of 

individuals coming into fish farming in Borno State. Theresults obtained in 

this study was concerned solely with the flesh and the waste yields during 

which the waste yields were discarded. A total of ninety specimens of 

Oreochromisniloticuswith total length ranging from 152 – 408 mm, 

standard length ranging from 145 – 376 mm and weights ranging from 90 

– 610g were collected and processed for their flesh and waste yields. This 

means that, it cuts across all sizes of Oreochromisniloticus. The findings is 

similar with the work carried out by Fagbenroet al., (2005), who worked 

on the flesh yield, waste yield, proximate and mineral composition of four 

commercial West African Freshwater Food fishes. From his results, the 

sizes of the fish species does significantly affect the quantity of their flesh 

and waste yields. 

The ninety (90) O. niloticusprocessed had a weight of mean value 213g. 

This means that, it can be a reasonable weight for assessment of flesh and 

waste yields of fish. Similar weight were used in the works carried out by 

Samyet al., (2012), who worked on flesh quality differentiation of wild and 

cultured Nile tilapia (O. niloticus) populations. From his results, Nile tilapia 

with mean weight of higher and within 213g possess good flesh quality. 

The total weight of fish flesh had a mean value of 108.63g which is 50.99% 

of the whole fish. This means that the flesh occupies medium or high 

percentage of the whole fish.Similar results have been observed by the 

findings carried out by Ghalyet al., (2013), who worked on fish processing 

wastes as a potential source of proteins, amino acids and oils. From his 

findings, the flesh contains element of proteins, amino acids, enzymes and 

oil, necessary for body build up and that leads to it consumption solely than 

other part of the fish. 

The total weight of waste yield had a mean value of 104.33g amounting to 

48.97% also of the whole fish. This means that the mean waste yields is 

considerable equal to the weight of the flesh in the fish species. The result 

agreed with the findings of Msheliaet al., (2018), who worked on the 

quantification of flesh and waste yields of.Heterotisniloticusfrom Lake 

Alau and Ghalyet al., (2013) who worked on fish processing wastes as a 

potential source of proteins, amino acids and oils. Their results shows that 
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the quantity of waste yields discarded were much higher than the flesh 

yields. The waste yield can be used for the production of fish silage, 

fishmeal and fish sauce. Fish waste can also be used for production of 

various value added products such as proteins, oil, amino acid, minerals, 

enzymes, bioactive peptides, collagen and gelatin. 

 

Conclusion 

Fish has been a source of food for humans and its health benefit cannot be 

overemphasized. Flesh quality has gained importance among consumers 

and in the aquaculture industry because it is directly related to human 

health and nutrition and other fish yields are not considered too relevant, 

so therefore are discarded as waste. This present investigation revealed 

the quantification of flesh and waste yield of Nile Tilapia 

(Oreochromisniloticus). It has showed that the quantity of waste yields 

discarded is high when only the flesh is consumed and this does not give a 

complete utilization of the fish.The fish waste yields has a significant 

advantage over the fish just as the flesh also has and does have almost 

equivalent weight as that of the flesh. Therefore it is concluded that fish 

waste can also be beneficial to consumers and farmers since it can be used 

for other purposes and are sources of vital nutrients nutritionally such as 

proteins, oils, amino acids, minerals, enzymes, bioactive peptides, collagen 

and gelatin. 

 

Recommendation 

This work is limited to the assessment of the weight of fish waste yields to 

the weight of fish flesh and not the nutritional content, health benefit and 

usage of fish waste. This is because, there is a significant relationship 

between the weight of fish waste to the weight of fish; and the weight of 

fish flesh to the weight of fish, hence the weight of fish waste and the weight 

of the fish flesh is of a minute difference. So therefore, further research on 

the nutritional, health and economic benefit of fish waste should be done 

so as to give the following detailed analysis to the importance of fish waste 

rather than a waste remain of fish. 
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• Nutritional composition of fish waste: this may include the protein, total 

lipid, carbohydrate, fiber, energy, water and other nutritional values so 

that it can improve the use of this waste instead of discarding them. 

• Health benefits of fish waste: fish waste has been discarded by so many 

due to lack of insight on its health benefit therefore; research should be 

done on the health benefit of fish waste. 

• Usage: research should also be done on ways of maximizing the waste. 

That is to know what they can be used for apart from discarding them. 

Whether they can be used in formulation of animal feed, biodiesel / 

biogas, natural pigments, food industry / cosmetics or other purposes. 
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