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Abstract. Five diets isonitrogenous and isocaloric were formulated to evaluate the effect of chicken 
viscera meal using on the zootechnical parameters and feed utilization of Parachanna obscura fingerlings. 

Fish meal in diet was replaced with chicken viscera meal at the inclusion level of 0% (D1), 25% (D2), 
50% (D3), 75% (D4) and 100% (D5). The results showed significant variation of parameters (P<0.05) 

according to the treatments. The variation of biomass and SGR of fingerlings increased with the 

substitution rate of fish meal by chicken viscera meal up to 75% (D4) and decreased later on. The best 
PER and PPV values were obtained with D4. Therefore, chicken viscera meal can replace 75% of fish 

meal in P. obscura fingerlings diet.  

Key Words: fish meal, protein ingredient, P. obscura, growth parameters, carcass composition.  
 
 
Introduction. The worldwide population increase and demographic pressure observed in 
Africa during the latter decades, draw attention of many researchers to solve the food 
self-sufficiency problem (FAO 2018). Live food production from slaughterhouse or 
fisheries waste constitute an issue to palliate problem related to animal protein 
unavailability (Djissou et al 2015; Vodounnou et al 2016; Oke et al 2016; Sogbessan et 
al 2007). Thus, chicken viscera are trustable protein source to be valorized in animal 

production and aquaculture (Gümüs & Baki 2013; Tabinda et al 2013; Alofa et al 2015). 
Poultry viscera are wastes difficult manageable in slaughterhouses and local chicken 
markets. Obtaining fresh viscera for transformation into flour constitutes by the same 
way a mean for environment sanitation (Hedji et al 2014). Chicken viscera are very rich 
nutritional element and their protein rate is up to 70% (Hedji et al 2014). Many studies 
were carried out on the use of viscera for poultry feeding and aquaculture purpose. In 
aquaculture, studies focused on chicken viscera valorization were carried out on species 
such as tilapias and catfishes in order to reduce production cost (Tabinda & Butt 2012; 
Alofa et al 2015). There was no such a study on Parachanna obscura, an African 
(especially in Central and West Africa) species belonging to channidae family and in Asia 
with Channa (Kpogue et al 2012c; Vodounnou et al 2018). It’s a carnivorous fish 
reproducing 9 months over the year (Isangedighi & 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 (45 and 55.5% for larvae; 42.5 and 

53.5% for juveniles) (Kpogue et al 2012b; Kpogue et al 2013), lipid (7%) (Kpogue et al 
2018b), carbohydrate (12%) (Kpogue et al 2018a), feeding rate (5.01(fish biomass)-0.23) 
(Kpogue et al 2012a) and feed distribution frequency (3 times/day) (Kpogue et al 
2018b). Nowadays, aquaculture is spreading in Africa, especially in Benin through 
increase in fish production (Abou et al 2007; FAO 2018; Imorou Toko et al 2008). In 
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spite of this spread over, aquaculture is facing some difficulties related to the use of high 
quantity of fish meal in fish feed (Samocha et al 2004; Zhou et al 2010). By considering 
negative effects of climate changes and demographic pressure, we observe a worldwide 
decrease in fishery products (FAO 2018). This trend leads to the unavailability and 

expensiveness of fish meal in term of quality and quantity. The use of chicken viscera in 
aquaculture aims to find a new protein source in replacement of fish meal through its 
good nutritional elements profile closed to those of fish meal. It’s for that purpose that 
the current study has been carried out. This study aims to evaluate the effect of chicken 
viscera meal on the zootechnical parameters, feed utilization and the carcass composition 
of P. obscura. This study will help in the domestication of P. obscura. 
 

Material and Method  
 
Chicken viscera collection, treatment, drying and grinding. Chicken viscera were 
collected in local market of “Ouando” situated in capital “Porto-Novo” areas of Benin. 
Chicken viscera collected were come from chicken slaughtered the same day. The chicken 
viscera used did not undergo any degradation. After collection, the droppings were 
emptied from the chicken viscera. Then the chicken viscera were washed and drained. 
After cooking by fire at about 100oC in interest for innocuousness, they were drained 
again. After cooking at 100oC with water, and after draining they were placed in oven for 
drying. The drying temperature was 60oC. Dried chicken viscera were grounded for 
obtaining chicken viscera meal (CVM).  
 
Experiment monitoring. 750 fingerlings of P. obscura (mean weight 1.05±0.06 g) were 
used for the study. The study was carried out for 6 weeks on a farm stock located at 

Dangbo town in Ouémé areas in Bénin country. 15 rectangular concrete tanks were used 
and half covered by straw to provide shadow. Each experimental diet was tested in 
triplicate. Each concrete tank contained 100 L of water. The density was 50 fishes/tank. 
On the acclimation period of one week of P. obscura fingerlings were observed before the 
beginning of the experiment. During this period, a mixture of different experimental diets 
(20% of each of them) was used as feed. The biomass and the total length of each fish 
were measured before experiment start up. The fish were feed with 5.01(fish biomass)-

0.23 rate. The feeding frequency of reared fingerlings was three times daily (Kpogue et al 
2018b). Growth control 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. The physico-chemical 
parameters 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.  
 
Chemicals, zootechnical parameters and feed utilization. Standard methods for dry 
matter were used to analyze the ingredients and diet samples. The oven drying was 
performed at 105°C for 24 h, crude protein (CP) (N- Kjeldahl ×6.25) and ash (oven 
incineration at 550°C for 12 h) were used. Lipids were extracted according to Bligh & 
Dyer (1959). Analysis of the amino acids in the ingredients was carried out by high 

performance liquid chromatography (HPLC, Waters 474, Milford, MA, USA). These 
analyses were carried out according to the method described by Bosch (Alegria et al 
1999). Whereas gossypol was determined according to the method described by Imorou 
Toko et al (2008), phytic acid in the ingredients was acid-extracted using 3% H2SO4 for 
60 min at room temperature, centrifuged at 3,897 rpm for 15 min. Supernatant was 
mixed with FeCl3 (0.1 N) and centrifuged again to obtain a precipitate at which we added 
de-ionized water and NaOH (1.5 N) to extract the phytate after incubation at 80°C during 
30 min. After the feeding trial, fish were collected, counted, weighed and the different 
parameters were calculated as follows: 
 

Feed Efficiency (FE) = (FB+DB-IB) / FD 
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Specific Growth Rate (SGR; %/d) = 100 × [Ln (Final Body Weight (g)) - Ln (Initial Body 
Weight (g))] / Duration (days) of the experiment 

Consumption Index (CI) = 1/FE 
Survival Rate (SR, %) = 100 x FN/IN 

Protein Productive Value (PPV) = 100 x (Final Protein in fish – Initial Protein in Fish) / 
(Total Feed Intake per Fish x Dietary Protein) 

Protein Efficiency Ratio (PER) = (FB - IB) / (FD x Dietary Protein) 
Where: 
IB: Initial Biomasses (g), FB: Final biomasses (g), DB: Dead fish biomass (g), FD: Feed 
distributed (g), IN: Initial number of individuals, FN = Final number of individuals. 
 

Data processing. After data collection and encoding in Excel software, different 
zootechnical parameters, physico-chemical parameters and feed utilization parameters 
were 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.   
 
Results and Discussion 
  
Essential amino-acids composition of main ingredients and diet formulation. 
After obtaining chicken viscera meal, the composition of essential amino-acids of chicken 
viscera and other main ingredients were determined (Table 1). On the basis of nutritional 
value of the ingredients, five experimental diets were formulated and the proximate 

composition of each of them was determined (Table 2). Ferrous sulfate was used to 
decrease a possible toxicity of free gossypol in the diet (Imorou Toko et al 2008). The 
diets were formulated to be isonitrogenous and isocaloric. Fish meal in diet was replaced 
with CVM at the inclusion level of 0% (D1), 25% (D2), 50% (D3), 75% (D4) and 100% 
(D5) (Table 1). The diet ingredients were grounded, weighted and mixed. Feed 
preparation was made by mixing the ingredients with boiling water and oil in paste. The 
paste was transformed into pellets of 2 mm diameter by food blender. After freeze drying 
at a temperature of 28 to 35°C in lyophilisator, the pellets were grounded again in small 
pieces and passed through 1.2 mm mesh sieves.  
 

Table 1 
Main ingredients essential amino-acids composition (% of EAA/EAA) 

 

Composition (EAA %/EAA) CVM CSM SBM MB FM 

Threonine 9.37 4.76 8.12 4.42 8.57 
Valine 7.59 5.29 5.98 4.42 10.27 

Methionine 5.32 2.12 2.56 1.33 7.19 
Isoleucine 6.33 26.46 5.56 2.88 9.08 
Leucine 21.27 10.05 18.38 11.06 14.05 

Phenylalanine 10.89 11.64 14.53 11.06 13.87 

Histidine 6.08 7.41 6.84 9.73 6.49 
Thryptophan 4.30 4.23 3.42 5.53 2.11 

Lysine 13.42 5.29 12.82 9.73 15.65 
Arginine 15.44 22.75 21.79 39.82 12.72 

Total 100.00 100.00 100.00 100.00 100.00 
 CVM: Chicken viscera meal, CSM: Cotton seed meal, SBM: Soy bean meal, MB: Maize bran, FM: Fish meal. 
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Table 2 
Formulation and proximate composition of experimental diet 

 

Ingredients 
(%) 

D1 D2 D3                 D4 D5 

MB 12 13 14 18 19 
FM 46 34.5 23 11.5 0 

CVM 0 11.5 23 34.5 46 
SBM 18 15 15 13 15 
CSM 18 20 19 17 14 
*CMV 2.5 2.5 2.5 2.5 2.5 

IS 0.5 0.5 0.5 0.5 0.5 
SO 2 2 2 2 2 

CMC 1 1 1 1 1 
Total 100 100 100 100 100 

Proximate analyses 

Crude protein 45.01 45.15 45.5 45.84 46.69 

Crude lipid 7.77 7.86 7.9 8.14 8.49 
Carbohydrate 13.74 13.81 14.01 14.23 14.56 

Ash 9.28 9.32 9.31 9.29 9.34 

Antinutrients (g/100 g dry matter) 

Phitic acids 4.33 4.34 4.35 4.36 4.37 
Gossypol 0.8 0.82 0.79 0.75 0.71 

CVM: Chicken viscera meal, CSM: Cotton seed meal, SBM: Soy bean meal, MB: Maize bran, FM: Fish meal, IS: 
Iron sulfate, CMC: Carboxymethylcellulose, SO: Soya oil, CMV: Mineral vitamin complex. 

*contains (‰): Vitamin A 4,000,000 I. U.; Vitamin D  800,000 I.U.; Vitamin E 40,000 I.U.; Vitamin K3 1,600 
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. 

 
Water quality. The water physico-chemical parameters were recorded three times daily 
and the means were calculated each week. The evolution of these parameters was 
observed by week during experiment. pH during experiment ranged from 6.23±0.03 to 
6.37±0.05 (Figure 1). Water temperature varied between 27.42±0.18 and 29.02±0.21°C 
(Figure 2). Dissolved oxygen in water varied between 6.28±0.11 and 6.96±0.13 mg L-1 
(Figure 3). 
 

 
Figure 1. pH variation. 
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         Figure 2. Dissolved oxygen variation.           Figure 3. Temperature variation. 
 
The recorded pH values ranged from 6.23±0.03 to 6.37±0.05 which is close to the 
optimum threshold, slightly acid that is accepted by P. obscura in natural environment 
(Bolaji et al 2011; Kpogue et al 2012c). The water temperature varied from 27.42±0.18 
to 29.02±0.21°C. This temperature is in the limit supported by P. obscura in the wild 
(Bolaji et al 2011; Kpogue et al 2012c). Regarding dissolved oxygen rate, it ranged 
between 6.28±0.11 and 6.96±0.13 mg L-1. This rate is acceptable by 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; Odo et al 
2012; Kpogue et al 2012c). 
 
Growth parameters and feed utilization. Table 3 showes that final biomass varied 
significantly with the treatment (P<0.05). Diet D4 presented the highest final biomass. 

Final biomass observed with treatments D3 (113.33±1.53 g) and D4 (115.67±1.15 g) 
were not significantly different (P>0.05). The lowest final biomass was obtained with diet 
D1 (102.00±1.00 g). Also, any significant differences (P>0.05) was observed between 
this diet and D2 (105.00±1.00 g) and D5 (103.00±1.73 g). Specific growth rate obtained 
during the experiment varied significantly (P<0.05) with the treatments from 1.58±0.03 
to 1.88±0.01/d (Table 3). While the highest SGR was obtained with diets D3 and D4; D1, 
D2 and D5 showed the lowest results of this parameter. 

 
Table 3  

Zootechnical parameters, feed utilization, survival rate, body composition of Parachanna 
obscura fingerlings reared with experimental diets 

 

Parameters D1 D2 D3 D4 D5 

IB 52.60±0.36a 52.67±0.74a 52.40±1.22a 52.53±0.25a 52.50±1.32a 
FB 102.00±1.00a 105.00±1.00a 113.33±1.53b 115.67±1.15b 103.00±1.73a 

SGR 1.58±0.03a 1.64±0.05a 1.84±0.04b 1.88±0.01b 1.60±0.05a 
PER 0.89±0.02a 0.98±0.01a 1.28±0.05b 1.62±0.06c 0.88±0.04a 
PPV 4.11±0.10a 6.19±0.12a 9.67±0.72b 12.08±0.66c 5.44±1.06a 
SR 100.00±0.00a 100.00±0.00a 98.67±0.58a 97.33±0.58a 94.00±1.00b 

Each value is mean ± SE of triplicates. Means on the same row followed by different superscripts are 

significantly different (P<0.05). 

 
Final biomass and SGR of fingerlings increased with the substitution rate of fish meal by 
chicken viscera meal up to 75% (D4) and decreased later on. The growth parameters 
(biomass and the SGR) progression showed that treatment D3 and D4 with respectively 
50% and 75% substitution rate of fish meal by chicken viscera meal provided the highest 
results. These results are similar to those of Vodounnou et al (2016) during substitution 
of fish meal by earth worm meal. According to those authors, the best SGR was recorded 
with treatment that received 50% substitution of fish meal by earth worm meal. The SGR 
obtained in the present study (1.58±0.03-1.88±0.01/d) are close to the findings of Aliyu-
Paiko et al (2010) for Channa striata (1.55–2.56%/d), Zehra & Khan (2011) for Channa 
punctata (1.21–1.82%/d), Kpoguè et al (2013) (1.08–2.55%/d) and Vodounnou et al 
(2016) (1.55–2.11) for P. obscura fingerlings. 
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Feed conversion rate presented significant differences (P<0.05) according to the 
treatments (Figure 4). P. obscura fingerlings fed with experimental diets D4 presented 
the best FCR (1.50±0.02). It should be noted that any significant differences (P>0.05) 
were observed between the D3 and D4 treatment. Otherwise, any significant differences 

(P>0.05) were observed between the D1, D2 and D5 treatments (Figure 4). 
The FCR presents significant differences in relation to treatments (P<0.05). 

Treatments D3 and D4 showed the best FCR. These results confirmed the findings of 
Vodounnou et al (2016b) who obtained the best FCR in treatment that received 50% 
substitution of fish meal by earth worm meal.  
 

 
Figure 4. Feed conversion rate during experiment. 

 
Inclusion of chicken viscera meal above 75% induced the reduction of growth 
performances and feed utilization parameters and leaded to growth parameters and feed 
utilization depression. Similar results were reported for Carassius gibelio (Yang et al 
2006; Hu et al 2008), Clarias gariepinus (Oké et al 2016), Clarias batrachus (Giri et al 
2010), P. obscura (Vodounnou et al 2016), Ctenopharyngodon idella (Tabinda et al 2013) 
fed on diets containing graded poultry viscera meal. According to Chor et al (2013), Sun 
et al (2014), Alofa et al (2016), Oké et al (2016) this depression of growth and feed 
utilization parameters at high inclusion level may be due to the presence of undigested 
grain and their by-products from the poultry diet, and the imbalanced amino acid content 

of the diet without fishmeal. This observation could be explained by the deficiency in 
methionine and lysine in the chicken viscera meal (Ronyai et al 2002; Fagbenro 2004; Hu 
et al 2008).  
 
Survival rate and body composition. The different treatments impacted significantly 
(P<0.05) the survival rate. There was no mortality in treatments D1 and D2 (SR 
100.00±0.00%). But progressive mortalities were noticed from D3 to D5. However, there 
was no significant differences (P>0.05) among treatments D1, D2, D3 and D4. The 
lowest survival rate was observed in treatment D5 (SR 94.00±1.00%) that received 
100% substitution of fish meal by chicken viscera meal. The low survival rate in D5 (SR 
94.00±1.00%) could be due to the quality of the feed. It’s also important to notice that 
P. obscura is naturally resistant and able to survive in extremely difficult conditions. Mean 
value recorded in survival rate during the current study was 98.00±2.36%. Similar 

results were obtained during nutrition studies upon the same species by Vodounnou et al 
(2018, 2019).  

The body composition of carcass showed that the experimental diets impacted the 
nutritional value of carcass. Protein efficiency ratio showed significant differences 
(P<0.05) between treatments. The lowest PER was observed with D5 (0.88±0.04). No 
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significant differences (P>0.05) were observed between this treatment and D1 and D2 
diets. PER values obtained with D1, D2, D5 are significantly different (P<0.05) from D3 
and D4 results. The highest PER was observed in D4 (1.62±0.06) which showed also a 
significant difference (P<0.05) with D3 (1.28±0.05). Productive protein value showed 

also significant differences (P<0.05) between treatments. It showed same tendency with 
PER in relation with significant differences with exception that the lowest PPV was 
observed in D1. The lowest PPV was observed in diet D1 (4.11±0.10). The highest PPV 
was obtained with diet D4 (12.08±0.66). This difference could be explained by protein 
digestibility and its utilization by fishes in relation to the substitution rate of fish meal by 
chicken viscera meal in feed. Many studies substituting fish meal to other animal or 
vegetal genuine protein sources led to modification of the bromatological composition of 

the carcass. It concerns substitution of fish meal by chicken viscera meal (Rawles et al 
2006; Thompson et al 2007), fish meal by earth worm meal (Sogbessan et al 2007; 
Hasanuzzaman et al 2010; Olele 2011; Vodounnou et al 2016). There is also the 
substitution of fish meal by vegetal genuine protein (Abou et al 2007; Hlophe & Moyo 
2014; Pucher et al 2014).  
 
Conclusions. This study proved that the chicken viscera meal is an interesting ingredient 
useable in P. obscura diet. It has good nutritional value and can be used to substitute the 
fish meal up to 75%. Total substitution of fish meal by chicken viscera meal in P. obscura 
diet can affect negatively growth, feed utilization, body composition and survival rate of 
P. obscura fingerlings. 
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