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ABSTRACT 

 

The Marine Fish Viscera (MFV) are a protein source can be used in aquaculture feed. In fact, MFV are 

considered that waste in the fresh fish market.  This study investigated on the utilization of MFV for substitute 

the fish meal in African snakehead fish fingerlings (Parachanna obscura, Gunther, 1861) feeding. The aim of 

the study was to evaluate the effect of Marine Fish Viscera Meal (MFVM) on the zootechnical parameters, feed 

utilization and carcass composition of P. obscura. For the study, 750 fingerlings (mean weight 1.05 ± 0.06 g) of 

P. obscura in 15 rectangular concreted tanks have been used for 6 weeks. P. obscura fries fed on several diets 

with 25% arithmetic progression of Fish Meal (FM) replacement by MFVM (T1:0%, T2: 25%, T3: 50%, T4: 75%, 

T5: 100%). At the end of study, significant differences (P < 0.05) in relation to the zootechnical parameters 

considered were observed. The best FBW (141.66 ± 1.66 g), SGR (2.20 ± 0.02%), FCR (1.39 ± 0.02), PER (1.88 

± 0.02) and PPV (10.44 ± 0.60) were obtained with treatment T5. We notice that the more FM substitution rate 

by MFVM increase, the more zootechnical performances, feed utilization and flesh quality improve. The 

different treatments didn’t impact significantly (P > 0.05) the survival rate. There was no mortality recorded in 

study. 

© 2022 International Formulae Group. All rights reserved. 

 

Keywords: Fish meal, marine fish viscera meal, P. obscura, zootechnical parameters, body 

composition.  
 

 

INTRODUCTION 

Fish meal is a fundamental ingredient in 

fish feeding composition (Medale and 

Kaushik, 2009). Due to its richness in essential 

amino acids, vitamins and minerals, it supplies 

necessary elements for fish to grow and to be 

healthy (Hernandez et al., 2004). But regarding 

negative effects of climate changes and 

population growth, a decrease in fisheries 

products was noticed throughout the world 

(FAO, 2018), that results to the unavailability 

and expensiveness of fish meal (Soltan et al., 

2008). This was a matter of great reflection for 

African researchers to solve the food self-
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sufficiency issue in general and especially the 

issue related to aquaculture development. As 

live prey production is not considered for 

human consumption and enables to value 

slaughterhouse wastes is also a solution to 

reduce the use of fish meal in fish feed 

(Sogbesan et al., 2007; Abou et al., 2010; Alofa 

et al., 2015 ; Vodounnou et al., 2016a ; 

Vodounnou et al., 2016b ; Djissou et al., 2016). 

Thus, marine fish viscera represent a good 

protein source to be valued in aquaculture (Oke 

et al., 2016). In Benin, marine fish viscera are 

considered as fishery wastes and collecting 

them contribute to the environment sanitation 

(Oke et al., 2016). Marine fish viscera are 

highly nutritional elements rich and its protein 

rate can be compared to that of fish meal used 

in fish feed (Oke et al., 2016). Several studies 

were carried out on the use of fish viscera in 

fish feeding. In aquaculture, studies on marine 

fish viscera valuation were realized on fish 

species such as tilapias and catfishes in order to 

reduce the production cost (Oke et al., 2016). 

In the past, there was no such a study on 

Parachanna obscura, an African (especially in 

Central and West Africa) fish species 

belonging to channidae family and in Asia with 

Channa (Kpogue et al., 2012a; Vodounnou et 

al., 2017; Vodounnou et al., 2018). In fact, 

Parachanna obscura is a carnivorous fish that 

gives birth 09 months over 12 in one year 

(Isangedighi and Umoumoh, 2011). Its meat is 

very appreciated by Benin population with a 

high economic value. Some studies were 

carried out to determine its nutritional needs in 

protein for larvae: 45 and 55.5%; for juveniles 

42.5 and 53.5% (Kpogue et al., 2012b), for 

lipid:7%, for glucide :12 % (Vodounnou et al., 

2018, Kpogue et al., 2018a), for feeding rate 

:5.01 (fish biomass) -0.23 (Kpogue et al., 2012c), 

for feed distribution frequency :3 times / day 

(Kpogue et al., 2018b) and for stocking density 

(Kpogue et al., 2012d).  

Aquaculture is expanding in Africa, 

especially in Benin where fish production is 

daily increasing (Abou et al., 2007; FAO, 

2018). In spite of this expansion, some 

difficulties regarding feed and resulting from 

the use of great quantity of fish meal in fish 

feed has been encountered (Samocha et al., 

2004; Zhou et al., 2010). The use of marine fish 

viscera in aquaculture aims to find a new 

protein source replacing fish meal due to its 

nutrient elements profile close to the fish meal. 

It’s with this logic that the current study 

entitled utilization of marine fish viscera in 

African snakehead fish fingerlings 

(Parachanna obscura, Gunther, 1861) feeding: 

Zootechnical endpoint and flesh quality has 

been carried out. The aim of this study was to 

evaluate the effect of marine fish viscera on the 

zootechnical parameters, feed utilization and 

carcass composition of P. obscura.  

 

MATERIALS AND METHODS  

Marine Fish Viscera collect and treatment 

Marine Fish Viscera (MFV) were 

collected in fishing port of Cotonou in 

economic capital of Benin. MFV collected 

were from fish caught the same day. After 

collection, the scales, gills and fins have been 

emptied to the MFV. Then, the MFV were 

washed and drained. The MFV used didn’t 

have to undergo any degradation. After their 

first cooking by fire at about 90°C in interest 

for innocuousness and for also eliminate the 

germ, they were drained again. 

 

Drying and grinding of MFV 

After their first cooking with fire at 

about 90°C with water, and after draining they 

were put in oven for drying. The drying 

temperature was 60 °C with laboratory oven 

Model: NL-9023A. Marine Fish Viscera dried 

were ground for obtaining of meal.  

 

Essential Amino-Acids composition of main 

ingredients 

After the production of Marine Fish 

Viscera Meal, the composition of Essential 

Amino-Acids of MFVM and the others main 

ingredients have been calculated (Figure 1). 

 

Diet formulation 

On nutrient data base of others 

ingredients and the MFVM, the diets were 

formulated and the proximate composition in 

protein, lipid carbohydrate and ash of the diets 

was determined (table 1). 
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Experimental design of MFVM in P. obscura 

fingerlings diet 

For the study, 750 fingerlings of P. 

obscura (mean weight 1.05 ± 0.06 g) were 

used. The study was carried out for 6 weeks on 

the stock farm located at Dangbo town in 

Ouémé areas in Bénin. Rectangular concrete 

tanks were used for the five diets (each diet was 

tested in triplicate) and were half covered by 

straw device to prevent sun light prevention. 

Each concreted tank containing 100 L of water 

and 50 fingerlings of P. obscura. Acclimate 

period of one week of P. obscura fingerlings 

was observed before experiment. The biomass 

and the total length of each fish were measured 

before experiment start up. The five isocaloric 

experimental diet were formulated (Table 1) 

and the fish were fed with 5.01(fish biomass)-

0.23rate (Vodounnou et al. 2018). Fish meal in 

diet was replaced with MFVM at the inclusion 

level of 0 (T1), 25 (T2), 50 (T3), 75 (T4) and 100 

(T5) (Table 1). The feeding frequency of 

fingerlings reared is three times daily (Kpogue 

et al., 2018).  

 

Experiment monitoring 

The physico-chemical parameter such 

as dissolved oxygen, pH and temperature, were 

monitored three times daily. These parameters 

were monitored with an oxygen meter, a pH 

meter and thermometer respectively. Control 

growth was carried every 7 days.  All ponds 

were washed and the fishes were counted and 

weighted. At the experiment end, biomass, 

total number of the fishes, weight and 

individual length were measured in each pond. 

Zootechnical parameters and feed 

utilization 

Many parameters were calculated at the end of 

experiment: 

Feed Efficiency:  FE =
(Final Biomasses+Dead fish Biomass)−Initial Biomasses

Feed Distributed 
 

Specific Growth Rate: SGR =
[Ln (Final Body Weight (g)) − Ln (Initial Body Weight (g))] 

Duration (days) of the experiment
×

100 

Feed Conversion Rate:  FCR =
1

𝐹𝐸
 

Survival Rate:  SR =
Final Number

Initial Number
 × 100 

Protein Productive Value: PPV =
Final Protein in fish – Initial Protein in Fish 

Total Feed Intake per Fish x Dietary Protein
× 100 

Protein Efficiency Ratio:     PER =
 Final Biomasses − Initial Biomasses

Feed Distributed  x Dietary Protein
 

 

Data manipulation 

After data collect and statistical 

analysis, different zootechnical parameters, 

physico-chemical parameters and feed 

utilization parameters have been calculated. 

Mean and range of each parameter were 

calculated and graphs were drawn. The data 

were analyzed using a one-way analysis of 

variance (ANOVA) with the facilities of 

STATVIEW version 5.01 software, after the 

verification of variance homogeneity, using 

Hartley’s test. Significant differences among 

means were determined using Fisher’s test P = 

0.05 significance level.

   

 

Table 1: Formulation and proximate composition of experimental diet. 

 

Traitements T1 T2 T3 T4 T5 

Maize Bran (%) 14 12 15 15 16 

Fish Meal (%) 46 34.5 23 11.5 0 

Marine Fish Viscera Meal (%) 0 11.5 23 34.5 46 

Soy Bean (%) Meal 17 16 15 15 17 

Cotton Seed Meal (%) 17 20 18 18 15 
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*Complex Mineral Vitamin (%) 2.5 2.5 2.5 2.5 2.5 

Iron Sulfate (%) 0.5 0.5 0.5 0.5 0.5 

Palm Oil (%) 2 2 2 2 2 

Carboxymethylcellulose(%) 1 1 1 1 1 

Total 100 100 100 100 100 

Proximate analyses 

Crude protein 44.05 44.10 44.65 45.44 46.09 

Crude lipid 6.14 6.23 6.44 6.86 7.02 

Carbohydrate 12.74 12.81 13.01 13.23 13.56 

Ash 9.28 9.32 9.31 9.29 9.34 

*contains (‰):Vitamin A 4 000 000 U.I; Vitamin D  800 000 U.I; Vitamin E 40 000U.I; Vitamin K3 1600 mg; Vitamin B1  

4 000 mg; Vitamin B2  3 000 mg; Vitamin B6  3 800 mg; Vitamin B12  3 mg; Vitamin C 60 000 mg; Biotin 100 mg;  Inositol 

10 000 mg  Pantothenic acid 8 000 mg; Nicotinic acid 18 000 mg; Folic acid 800 mg; Cholin chloride 120 000 mg; Colbat 

carbonate 150 mg; Ferrous sulphate 8 000 mg; Potassium iodide 400 mg; Manganese oxide 6 000 mg; Cuivre 800 mg; Sodium 

selenite 40 mcg; Lysine 10 000 mg ; Methionin 10 000 mg ; Zinc   sulphate 8 000 mg. 

 

 
MFVM: Marine Fish Viscera Meal, CSM: Cotton Seed Meal, SBM: Soy Bean Meal, MB: Maize Bran, FM: Fish Meal 

 

Figure 1: Composition of Essential Amino-Acids of main ingredients in EAA % / EAA. 
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RESULTS 

Water quality 

The water physico-chemical parameters 

were recorded and the means were calculated 

each week. The evolution of these parameters 

was observed by week during experiment. pH 

during experiment ranged from 6.57 ± 0.05 and 

6.93 ± 0.03  (Figure 2). Water temperature 

varied between 28.92 ± 0.14 °C and 29.52 ± 

0.11 °C (Figure 3). Dissolved oxygen in water 

varied between 6.32 ± 0.15 and 6.98 ± 0.15 

(Figure 4). 

 

Zootechnical parameters, feed utilization 

and survival rate 

Final Biomass varied in relation to 

treatment. Treatment T5 (141.66 ± 1.66) 

presented the highest final biomass (Figure 5). 

The lowest final Biomass was obtained with 

treatment T1 (106.66 ± 1.76) (fig 5). 

Significant differences were observed between 

all treatments (P < 0.05). More the 

incorporation of MFVM by FM increase, 

zootechnical parameters also improve.  

Specific Growth Rate obtained during 

experiment varied in relation to treatments. 

Significant differences (P < 0.05) were 

observed between the treatments (Table 2). The 

highest SGR was obtained with treatment T5: 

2.20 ± 0.02 and the lowest SGR were obtained 

with T1: 1.57 ± 0.04. The same tendency was 

observed in relation to Final Biomass variation. 

Feed Conversion Rate presented 

significant differences (P < 0.05). T5 treatment 

presented the highest FCR (1.39 ± 0.02) (fig 6) 

and T1 treatment presented the lowest FCR 

(1.85 ± 0.06) (fig 6). More the incorporation of 

the MFVM by FM increases, the more Feed 

Conversion Rate parameter. No significant 

differences (P > 0.05) were observed between 

the T2 and T3 and T3 and T4 treatments.  

 

Survival rate 

During experimental period, there was 

no mortality recorded in the all treatments. No 

significant differences (P > 0.05) were 

observed between treatments. Survival Rate 

observed in the all treatments during 

experiment period was 100.00 ± 0.00 (Table 2)   

 

Body composition 

The body composition of carcass 

showed that the diets impacted the quality of 

carcass in protein. Protein Efficiency Ratio 

showed significant differences (P < 0.05) 

between treatments. The lowest PER was 

observed in T1: 0.89 ± 0.01. Significant 

differences (P < 0.05) were observed between 

all treatments. The highest PER was observed 

in T5: 1.88 ± 0.02 treatment.  Productive 

Protein Value showed also significant 

differences (P < 0.05) between treatments. It 

showed same tendency with PER in relation 

with significant differences. The lowest PPV 

was observed in diet T1: 4.11 ± 0.10 and the 

highest PPV were observed in diet T5: 10.44 ± 

0.60.

 

 

    
 

Figure 2: pH variation.                                             Figure 3: Temperature variation. 
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Figure 4: Dissolved oxygen variation. 

 

 
 

Figure 5: Biomass evolution during experiment. 

 

 
 

Figure 6: Feed conversion rate during experiment. 
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Tableau 2: Zootechnical parameters, feed utilization, survival rate, body composition of P.  obscura 

fingerlings reared with experimental diet. 

 

Parameters T1 T2 T3 T4 T5 

Initial Biomass 52.60 ± 0.36a 52.67 ± 0.74 a 52.40 ± 1.22 a  52.53 ± 0.25 a  52.50 ± 1.32 a  

Final Biomass 106.66 ± 1.76a 114.00 ± 1.00 b  122.66 ± 1.45 c 131.00 ± 0.55 d 141.66 ± 1.66 e 

Specific Growth Rate 1.57 ± 0.04a 1.71 ± 0.04 b  1.89 ± 0.04 c  2.03 ± 0.01 d 2.20 ± 0.02 e 

Protein Efficiency Ratio 0.89 ± 0.01 a 0.97 ± 0.01 b 1.28 ± 0.02 c 1.61 ± 0.01d 1.88 ± 0.02 e 

Protein Productive Value  4.10 ± 0.10 a 6.18 ± 0.12 b 9.67 ± 0,72 c 10.07 ± 0.66 d 10.44 ± 0.6 d 

Survival Rate (SR) 100.00 ± 0.00 a 100.00 ± 0.00 a 100.00 ± 0.00 a 100.00 ± 0.00 a 100.00 ± 0.00 a 

 

 

DISCUSSION  

Water quality 

The pH value ranging from 6.57 ± 0.05 

and 6.93 ± 0.03 recorded is closed to the 

optimum threshold slightly acid that is 

accepted by P. obscura in natural environment 

(Kpogue et al., 2012a). The water temperature 

varied from 28.92 ± 0.14°C and 29.52 ± 

0.11°C. This temperature is the limit supported 

by P. obscura in the wild (Bolaji et al., 2011). 

Regarding dissolved oxygen rate, it ranged 

between 6.32 ± 0.15 and 6.98 ± 0.15 mg/L. 

This rate is acceptable to P. obscura that is a 

less dissolved oxygen requiring species. 

Indeed, P. obscura possesses accessories 

organs enabling aerial respiration and 

surviving in low oxygen media (Bolaji et al., 

2011). 

The evaluation of MFVM on the 

zootechnical performances of P. obscura fries 

fed on several diets with 25% arithmetic 

progression of FM replacement by MFVM 

showed significant differences in relation to the 

zootechnical parameters considered. The 

biomass progression showed T5 that received 

100 % FM substitution by MFVM provided the 

best final biomass 141.66 ± 1.66. We noticed 

significant difference between this treatment 

and others. This result could be explained by 

bad quality of fish meal or the fish species 

though meal is used. SGR also presents the 

same trend. The highest SGR is also recorded 

in T5: 2.20 ± 0.02 and show significant 

differences with the other treatments. We 

notice that the more FM substitution rate by 

MFVM increase, the more zootechnical 

performances and feed utilization improve. 

This shows that the marine fish viscera used in 

the experiment are richest in nutritive elements 

than fish meal used. These results don’t 

corroborate with those of Vodounnou et al. 

(2016b) during the substitution of fish meal by 

earthworm meal. This could be explained by 

the difference between the nutritional value of 

earthworm meal and MFVM. The FCR showed 

significant differences in relation to treatments. 

As the treatment T5 is total FM substitution by 

MFVM, it shows the best FCR: 1.39 ± 0.02. 

But there was no significant difference 

between treatments T2 and T3 on the one hand 

and T3 and T4 on the other hand. These results 

are not similar also to those of Vodounnou et 

al. (2016b) during the substitution of fish meal 

by earth worm meal. Marine fish viscera used 

in the current study are then more nutritionally 

valued than earth worm meal for the growth of 

P. obscura fries. The results of Oke et al. 

(2016) on the use of marine fish viscera in 

Clarias gariepinus fries feeding didn’t show 

significant differences in term of zootechnical 

parameters and feed utilization until 50% 

substitution of FM by MFVM. This difference 

between our study and that of Oke et al. (2016) 

can be due to the difference of fish species used 

in experiment and to the quality of fish meal. 

The different treatments didn’t impact 

significantly the survival rate. There was no 

mortality recorded in treatments. These results 
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prove good water quality. It’s also important to 

mention that P. obscura is naturally rustic and 

able to live difficult conditions. The mean 

survival rate during the current experiment is 

100.00 ± 0.00%. Similar results were obtained 

during nutritional studies on the same species 

(Vodounnou et al., 2018). The use of marine 

fish viscera in fish feed didn’t have impact on 

the survival rate of other species such as Carpe 

(Tabinda et al., 2013); Clarias gariepinus (Oke 

et al., 2016). 

PER shows that treatments impacted 

significantly carcass composition. The highest 

was recorded in T5: 1.88 ± 0.02 and the lowest 

in T1: 0.89 ± 0.01. We notice significant 

difference among treatments. The initial 

protein rate in carcass differs from the final 

protein rate in relation to treatments. This 

difference could be explained by proteins 

digestibility and utilization by fish in relation 

to the substitution rate of fish meal by MFVM 

in the feed. Many study substituting fish meal 

by other animal or vegetal genuine protein 

sources led to the modification of 

bromatological composition of carcass 

(Adesina, 2012; Vahid et al., 2018). PPV also 

show that carcass composition vary according 

to treatments. The lowest is recorded in T1: 

4.10 ± 0.10 and the highest in T5: 10.44 ± 0.6. 

We notice significant difference among 

treatments except T4 and T5 that didn’t show 

significant difference. The same trend was 

noticed with PER where difference recorded 

with final protein rates led to significant 

difference in PPV.   

 

Conclusion 

This study proved that the Marine fish 

viscera meal is a good ingredient that can be 

used in P. obscura diet. It can substitute the fish 

meal to 100%. But this substitution must 

consider the quality of fish meal used and the 

good transformation process of marine fish 

viscera in marine fish viscera meal.  
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