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This study was conducted to investigate the effects of replacing commercial 

feed with vinegar-immersed poultry viscera on growth performance, physiological 

status and bacterial load of the catfish, Clarias gariepinus. Fish were fed on a 

commercial diet (T1), poultry viscera (T2) and poultry viscera immersed in 

commercial vinegar (T3). Catfish with an average body weight of 520g were 

stocked in circular fiberglass tanks each of 2 m3 water volume for 98 days. Water 

quality parameters, growth performance, feed utilization, flesh composition, serum 

analysis and bacterial load of feed, water and fish, were measured. Ammonia 

content in rearing water decreased significantly in T3 compared to T2. There were 

not any significant differences detected (P>0.05) in survival and growth 

performance, while significant (P≤0.05) differences in feed utilization and whole- 

body composition were detected among treatments. The quality indices of fish in 

terms of flesh composition were in favor of T3. A decrease in the serum’s total 

protein and albumin and an increase in the serum’s globulin and cholesterol levels 

were observed when fish was fed on poultry viscera only. Pathogenic bacterial load 

in feed, rearing water and fish intestine were at their lowest limit in T3. This study 

shows that C. gariepinus can feed on poultry viscera immersed in commercial 

vinegar as an alternative feedstuff source to commercial high-priced feed. The 

ecological impacts of treating environmentally hazardous by-products, like poultry 

viscera and converting it to a high value by-product are a matter of interest for both 

aquaculurists and environmentalists alike. More research work is needed to take 

advantage of the current results in a commercially applicable scale. 

 

 
African Catfish are famous to be omnivorous in their food habits (Anyanwu et al., 

2012).They are also strong and tolerant to variety range of stressful environmental conditions 

(Nwani et al., 2015). They are greatly cultivated in freshwater farms because of their ease in 

reproduction, high growth performance, tolerance to high density culture conditions, 

resistance to diseases, good flesh quality and capability to usage a vast diversity of feed 

(Nyina-wamwiza et al., 2007; Khan and Abidi, 2011; Chor et al., 2013). 
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MATERIALS AND METHODS 

Egyptians dating back to ancient times, Catfish are considered one of the most favorite 

fish types. Many images of Catfish appeared on the walls of ancient Pharaonic temples. In 

2015, the total catfish production in Egypt was 37,914 tons/year, of which 7,455 tons/year 

were obtained from aquaculture (GAFRD, 2015). African Catfish require about 40% CP in 

their diet and the best results have been achieved through crude protein value ranging from 

35 to 50% for all African Catfish species (Adebayo and Quadri, 2005). 

Nutrition is mean of the most critical factors in fish culture for it contributes with more 

than 50% of fish production cost (Omoruwou and Edema, 2011). Feeding is one of the major 

limitations facing aquaculture. The importance of fish meals in the production of animal 

feeds cannot be conflicted, but forms the major cost and therefore raises the price of the 

aquafeed exponentially (Olaniyi and Salau, 2013). The feeding can be harmful to the fish’s 

health and may cause a remarkable drop in water quality, reduce growth, decrease feed 

utilization and increase susceptibility to infection (Priestley et al., 2006). Therefore, there is 

the need to balance between rapid fish growth and the optimum use of the supplemented feed 

in order to be economically viable and for the fish to be in good health (Wuraola1 and 

Omodara, 2014). 

Many indigenously raw materials fundamentally poultry by-product meals, blood 

meals, different oil cakes, cereal by-products, leaf meals, etc… are available in most 

countries (Akand et al., 1991). These raw materials can be used in formulating supplemental 

feed for rearing and culturing of various fish species (Bhadra et al., 1997). Compared to 

plant-based proteins, poultry viscera are easily available throughout the year at a very low 

price. They are also high in proteins and low in carbohydrates. They have a balanced amino 

acids profile, are high in digestible feedstuff and lack anti-nutritional factors (Goda et al., 

2007; Bhaskar et al., 2015). Hence, chicken viscera are considered a probable substitute for 

fish meals in diets for a number of fish species (Gupta et al., 2013; Bhaskar et al., 2015).  

Poultry by-product meals have been investigated in a numerous extent of aquatic 

organisms, including common carp, Cyprinus carpio (Paixao and Filho, 1989), grass carp, 

Ctenopharyngodon idella (Tabinda and Butt, 2012), Nile Tilapia, Oreochromis niloticus (El-

Husseiny et al., 2006; Metwalli, 2008; Yones and Metwalli, 2016), catfish, Pangasianodon 

hypophthalmus (HAO and YU, 2003), African Catfish, Clarias gariepinus (Abdel-Warith et 

al., 2001), and European Seabass, Dicentrarchus labrax (Srour et al., 2016). Worldwide, 

poultry viscera are being used in many catfish farms instead of commercial feed which may 

cause exposure to many fungal and bacterial diseases. More than 500,000 tons of poultry by-

products are available yearly in Egypt (MALR, 2015). These large amounts of poultry by-

product meals are causing some dangerous environmental impacts, such as hosts for vermin, 

insects, bacteria, and viruses, which may cause in water infection (as a result of nutrient 

filtration and pathogenic microorganisms) and air pollution, harmful gases and nuisance 

odorants (FAO, 2011). However, disease which is caused by pathogenic bacteria is a major 

hindrance for aquaculture production (Romero et al., 2012).  

Vinegar has antimicrobial characteristics which makes it beneficial for variety of 

applications (Rutala et al. 2000; Dohar 2003). For preventing the growth of foodborne 

pathogenic microorganisms in food, consumers prefer natural preservative methods (Rauha 

and et al. 2000). To our knowledge, there hasn’t been any previous data concerning the 

treatment of poultry by-products using vinegar. Therefore, this study aims to assess the 

effects of feeding catfish C. gariepinus poultry viscera immersed in commercial vinegar on 

water quality, growth performance, feed utilization, flesh composition, serum constituents 

and pathogenic microbial load in both water and fish, and then compare them to the effects 

that had resulted from those fed on untreated poultry viscera and commercial feed. 

 

Experimental Design 
This study was conducted at the Fish Nutrition Laboratory, Baltim Research Station, 

National Institute of Oceanography and Fisheries (NIOF), Egypt. A total of 180 adult catfish 
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C. gariepinus with an average weight of 520±25 g/fish were acclimatized to experimental 

conditions for seven days in concrete tanks (5×10×1 m). Experimental fish were obtained 

from a private farm at Kafr El-Sheikh Governorate, Egypt. Nine circular fiberglass tanks and 

two-m
3
 water volume were used for stocking the experimental catfish. The tanks were filled 

with de-chlorinated tap water. After acclimatization, twenty randomly selected fish were 

stocked in each tank for 14 weeks (98 days). The feed ration was adjusted once every 10 

days, based on fish biomass. The water exchange was 20% daily. Also, the accumulated 

waste materials were removed every day. Fish were fed twice a day at 09:00 and 15:00 at 5% 

body weight for the commercial diet group and 20% of poultry viscera and poultry viscera 

immersed in commercial vinegar groups. The total feeds consumed in each tank were 

recorded and the feed consumed by each fish was calculated accordingly. 

Feed Preparation 

Three experimental diets were formulated as, treatment 1: (T1) fish were fed a 

commercial diet containing 30.5% crude protein, treatment 2 (T2): fish were fed fresh poultry 

viscera only, and treatment 3 (T3): fish were fed fresh poultry viscera immersed in 

commercial vinegar only. The experimental diets were carried out with three replicates each. 

Fresh poultry viscera were collected freshly from poultry shops every day. Fresh poultry 

viscera were cut to small pieces each of 3 cm to fit the fish feeding in T2. In T3, one- 

kilogram of poultry viscera was immersed in one-liter of commercial sugarcane vinegar® 

(5%) (weight/volume) for 1 day to avoid bacterial or fungal pathogens before being used. 

Chemical compositions of these diets are shown in Table (1). 

 
Table 1: Chemical compositions of the experimental diet and poultry viscera as dry matter basis. 

Ingredients T1
1
 T2 T3 

Dry matter (DM) 93.5 35.5 36.7 

Crud protein (CP) 30.5 34.3 34.8 

Ether extract 9.0 32.8 31.6 

Crude fibre 6.2 2.2 2.1 

Ash 8.5 6.0 6.0 

Nitrogen free extract (NFE)
2
 45.8 24.7 25.5 

Gross energy (MJ/kg DM)
3
 18.8 25.3 25.1 

1Each kilogram of feeding pellets contains fish meal (5%), corn gluten (7%), soybean meal (30%), yellow corn (10%), rice bran 

(19%), wheat bran (25%), soya oil (3%), dicalcium phosphate (0.7) and premix (0.3%). Each kilogram of premix contain (mg 

/kg): p-amino benzoic  acid  (9.48),  D-biotin (0.38), inositol (379.20), niacin (37.92); Ca-pantothenate (56.88), pyridoxine-HCl 

(11.38), riboflavin (7.58), thiamine-HCl (3.79), L-ascorbyl-2-phosphate Mg (APM) (296.00), folic acid (0.76), cyanocobalamin 
(0.08), menadione (3.80), vitamin A-palmitate (17.85), a-tocopherol (18.96), calciferol (1.14), K2PO4 (2.011), Ca3 (PO4)2 (2.736), 

Mg SO4 7H2O (3.058) and NaH2PO4 2H2O (0.795). 
2Nitrogen free extract (NFE) = 100 - [Ash% + lipid %+ protein %+Fiber%]. 
3GE (MJ/kg DM) = (protein content × 23.6) + (Lipid content × 39.5) + carbohydrate content × 17.2) (NRC,1993). 

 

Water quality parameters 

Water quality parameters (temperature, pH, dissolved oxygen and ammonia) were 

measured once a week according to the standard method described in APHA (1998). 

Growth performance and feed utilization 

Growth performance and feed utilization were evaluated as, gained weight (GW) = 

[(fw - iw)/ iw], specific growth rate (SGR% day
-1

) =100× [ln (fw) - ln (iw)] t
-1

, feed 

conversion ratio (FCR) =FI - GW, protein efficiency ratio (PER) = (GW - FI), protein 

productive value (PPV) =100 (PI/PF) and energy utilization (EU%) =100 (E.g./ EI). Where 

iw and fw= mean initial and final body weight (g), respectively, t is the duration of the 

experiment (98 days), FI is the total feed intake (g), PI is protein intake (g), PF is protein fed 

(g), EG is the energy gained (Kcal/100g) and EI is energy intake (Kcal/100 g). 

Biometric parameters 

At the end of the experiments, the general viscera, liver and gut were taken from each 

experimental fish for biometric parameters. Visceral somatic indexes (VSI), hepatosomatic 

index (HSI) and relative gut length (RGL) were calculated as the following equation: 

VSI=visceral weight (g)/fish weight (g), HSI=liver weight (g)/fish weight (g) and RG 

L=absolute gut length (cm)/total body length (cm). Condition factor (K %)= (FW/FL
3
) × 100, 
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RESULTS AND DISCUSSION 

where FW=final weight (g) and FL=final length (cm). Survival rate (%) = (No. of fish at the 

end of the experiments/No. of fish at the start of the experiments) × 100. 

Chemical analysis of diets and whole-body composition 

Chemical analysis of the experimental diets and flesh composition of catfish C. 

gariepinus were performed. Fifteen fish per treatment were scaled, headed and cut from the 

back. The viscera of each fish were removed. The flesh was then passed rapidly through a 

meat chopper for several times and mixed thoroughly after each turn to estimate dry matter 

(DM), crude protein (CP), ether extract (EE), crude fiber (CF) and ash content according to 

AOAC (2000). 

Blood collection and biochemical measurements 

The blood was collected from the caudal vessels and the blood samples were taken in 

dry clean centrifuge tubes. Serum was separated at 3000 rpm for 15 minutes using a centrifuge 

and kept in well stoppered plastic vials at -20 °C until analysis. Serum total protein and 

albumin were determined according to the method of Doumas (1975), urea enzymatic was 

measured according to Patton and Crouch (1977). Serum cholesterol was determined according 

to the method of Allain et al. (1974). The triglycerides were assessed by the Fossati three-step 

enzymatic reaction with a Trinder endpoint (Fossati and Prencipe, 1982). Serum lipase was 

determined by the enzymatic colorimetric assay according to Panteghini et al. (1991). Amylase 

was determined by the method of Winn-Deen et al. (1988). 

Bacterial load 

Preparation of samples: treatment feeds, water and fish gut were removed from fresh 

specimens then put in a saline solution and homogenized vigorously according to (Al-Harbi, 

2010). According to (PHE, 2014), total bacterial count (TBC) was calculated as follows; 1 ml 

of each sample diluted in 99 ml saline then 1 ml of this dilution was cultured using pour plate 

technique on nutrient agar plate medium and incubated at 30°C for 18-24 hours. The counts 

were calculated as CFU /100 ml. Bacterial evaluation was performed by the membrane 

filtration technique according to ISO 9308/1(1990 b) and 7899/2 (1984). One ml of each 

diluted sample was filtered through 0.45µm pore with a diameter of 47 mm, and a grid of 

sterile cellulose membrane. For fecal streptococci, membranes were placed onto the surface 

of Slanetz and Bartley medium after 72 hours of incubation at 37°C. The dark red colonies 

were counted for the detection of Vibrio spp. The membranes were placed onto the surface of 

TCBS (Thiosulphate citrate bile salt sucrose) agar and incubated at 37°C for 24 hours. Large 

green and /or yellow colonies were considered to be Vibrio spp. Bismuth Sulphite Agar 

Medium and SS-agar were used in the detection and enumerations of Salmonella spp. after 

incubation at 35-37°C for 18-24 hours, the black colony was counted. Aeromonas Isolation 

Medium Base was used for the detection of Aeromonas sp. After incubation at 35-37°C for 

18-24 hours, the dark green, opaque with dark center colony was counted. For the detection 

and counting of the Staphylococcus aureus, membranes were placed onto the surface of 

Mannitol Salt agar and incubated at 35°C for 18-24 hours, yellow colonies were counted. For 

the detection and counting of the Pseudomonas sp, membranes were placed onto the surface 

of Pseudomonas isolation agar blue-green colonies and observed after incubation for 40-48 

hours at 35°C. 

Statistical analysis 

The statistical analysis of the obtained data was done by SPSS computer software 

package, version 20 for one-way ANOVA according to Levesque (2007). Means were 

statistically compared for the significance (P ≤ 0.05) using multiple range test SPSS 20. 

 

Table   2   shows   the   water   quality  data.   Non-significant   differences were 
observed in temperature and pH among treatments during the experimental period. 

However, values of ammonia, nitrite and dissolved oxygen exhibited significant 

differences.  Water  temperature  ranged  from  20.0  to  22.5±1.0°C.  Water pH w a s  
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(7.42±0.03), salinity was 0.9±0.2 ppt, NO2-N was 0.19±0.01 for T1, while 0.26±0.04 

was for T2 and 0.22±0.03 mg/L for T3. 

Dissolved oxygen varied from 7.0±0.4, 6.1±0.5, 6.5±0.3 mg/L for T1, T2 and 

T3, respectively. Total content of ammonia exhibited higher significant (P ≤ 0.05) 

values in T2 (0.516ppm) compared with moderate values in T1 (0.406ppm) and the 

lowest values in T3 (0.370ppm) without significant differences between T1 and T3. 

 
Table 2: Water quality parameters during the experimental period. 

Water quality T1 T2 T3 

Temperature (
°
C) 22.2±0.6 22.7±0.5 22.8±0.7 

pH 7.363±0.01
b
 7.497±0.01

a
 7.40±0.02

b
 

DO2 (ppm) 7.0 ±0.4
a
 6.1±0.5

b
 6.5 ±0.3

ab
 

NH3 (ppm) 0.399±0.015
b
 0.512±0.012

a
 0.347±0.012

c
 

NO2-N (ppm) 0.19 ± 0.01
b
 0.26 ± 0.04

a
 0.22± 0.03

ab
 

 

Growth performance, survival ratio and feed utilization of catfish C. gariepinus 

reared under different feeding regimes are presented in Table (3). The results 

indicated that there weren’t any significant differences in the final body weight, gain, 

specific growth rate and survival rate among treatments. Data of feed utilization 

parameters showed significant differences among treatments (P ≤ 0.05). The highest 

feed intake value was observed in T2 followed by T3 and T1, respectively. PER 

showed higher but non-significant differences between poultry viscera by-product 

treatments and commercial diet. The same trend with significant differences (P≤ 

0.05) was observed in protein productive values where the lowest value was observed 

in T1 and the highest value was in T3. Better utilization of energy was detected in 

favor of T1, where the highest value was in T1 and the lowest value was obtained in 

T2. 

 
Table 3: Growth parameters, survival and feed utilization during the experimental period. 

Treatments
*
 T1 T2 T3 

IW (g/fish) 516.7 ±12.3 530.0±9.5 535.0 ±10.6 

FW (g/fish) 772.7 ± 34.9 741.0±36.4 766.3 ±14.3 

GW (g/fish) 256.0 ± 34.2 211.0±31.1 231.3 ±40.1 

SGR(%/day) 5.6 ± 0.13 5.4 ±0.16 5.5±0.07 

Survival rate % 98.89±1.11 94.44±1.93 94.44±2.94 

FI (g/fish) 576 ±67.7 
b
 1600 ± 57.7

a
 1416 ±44.1

a
 

FCR 2.0 ±0.1 
b
 2.8 ± 0.5 

a
 2.3±0.1 

a
 

PER 1.49 ±0.02 2.17 ±0.41 2.39±0.18 

PPV 5.9 ±0.5 
b
 8.2 ±1.4 

b
 14.6±1.1 

a
 

EU 23.9 ±2.3 
a
 10.5 ±1.4 

b
 15.0 ±1.5 

b
 

*Means followed by the same letters are not significant, but different letters are significant (P< 0.05). 

 

Data in Table 4 present values of hepatosomatic index (HSI), visceral-somatic index 

(VSI), relative gut length (RGL), condition factor (K) and pH of intestine, stomach, fish flesh 

and the whole body. Values of biometric parameters showed significant differences (P ≤ 

0.05) among treatments. Visceral-somatic index was significantly different (P ≤ 0.05), where 

the lowest value was recorded in T2 group and the highest one was recorded in T3. The 

minimum values of HSI, RGL and K were recorded in T3 treatments. Results showed that 

there weren’t any significant differences of pH values in intestine, stomach, and fish flesh, 

while a significant (P ≤ 0.05) difference among treatments in the whole body was detected 

with the highest value in T2. 
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Table 4: Biometric parameters and pH values of fish at the end of the experiment. 

Treatment
*
 T1 T2 T3 

VSI 5.8 ±1.00
b
 4.8 ±0.12

b
 6.8 ±0.95

a
 

HSI 1.2 ±0.01
a
 1.2 ±0.06

a
 1.0 ±0.07

b
 

RGL 2.15 ±0.01
b
 2.45 ±0.06

a
 2.05 ±0.07

b
 

Condition factor (K) 0.9 ±0.04
a
 0.9 ±0.03

a
 0.8 ±0.05

b
 

pH Intestine 6.52±0.48 6.75±0.45 6.59±0.51 

Stomach 6.47±0.53 6.53±0.58 6.60 ±0.60 

Flesh 6.5± 0.40 6.57±0.43 6.46±0.45 

Whole body 6.03±0.01
b
 6.15±0.03

a
 6.08±0.01

ab
 

*Means followed by the same letters are not significant, but different letters are significant (P< 0.05). 

 

The flesh composition of the experimental fish as presented in Table 5 shows 

that there were significant variations (P ≤ 0.05) in the moisture, crude protein, ether 

extract and ash content levels of the fish fed on different experimental diets. 

However, the moisture and ash were lower in T3; whereas crude protein was lower in 

T2 treatment. On the other hand, moisture and ash were significantly higher in T2 

than in the other treatments. Crude protein value was the highest in T3 and ether 

extract was the highest T1 group. 
 

Table 5: Flesh composition of fish at the end of the experiment. 

Treatments
*
 Initial samples T1 T2 T3 

Moisture 78.31±0.45 73.95±0.45
b
 77.6±0. 90

a
 72.80 ±0.60

b
 

Crude protein 16.13±0.62 19.7±0.62
b
 16.4±0.58

c
 21.7±0.24

a
 

Ether extract 1.38±0.15 2.75±0.15
a
 2.0 ±0.10

b
 2.05±0.05

b
 

Ash 4.14±0.01 3.53±0.01
b
 4.36±0.06

a
 3.33±0.02

c
 

*Means followed by the same letters are not significant, but different letters are significant (P< 0.05). 

 

Means of total protein (g dL
-1

) and globulin (g dL
-1

) indicated a significant 

difference (P ≤ 0.05) between treatments, with the minimum values recorded for T2 

and the maximum for T1 treatment (Table 6). Results of serum albumin (g dL
-1

) and 

A/G indicated a significant difference (P ≤ 0.05) between treatments, with the 

minimum values recorded for T3 treatment and the maximum values for T1 

treatment. Means of serum cholesterol (mg dL
-1

), triglycerides (mg dL
-1

) and lipase 

(U/l) indicated that there is a significant difference (P ≤ 0.05) between treatments. 

The lowest values of these parameters were observed in T2 but the highest values 

were observed in T3 treatment. Data analysis of serum urea (mg dL
-1

) and lipase (U/l) 

indicated that the lowest values were observed in T2 and T3 treatments and the 

highest values were recorded for T1 treatment. 
 

Table 6: Blood biochemical parameters at end of experimental period 

Treatments
*
 T1 T2 T3 

Total Protein (g dL
-1

) 3.9±0.18
a
 2.5±0.12

b
 3.5±0.12

a
 

Albumin (g dL
-1

) 1.6±0.12
a
 1.4±0.06

b
 1.2±0.06

b
 

Globulin (g dL
-1

) 2.3±0.06
a
 1.9±0.06

b
 2.3±0.07

a
 

A/G 0.7±0.04
b
 0.8±0.01

a
 0.5±0.01

c
 

Cholesterol (mg dL
-1

) 158.7±2.6
b
 150.0±2.6

c
 190.0±4.6

a
 

Triglyceride (mg dL
-1

) 108.0±1.8
b
 88.1±1.9

c
 255.3±5.5

a
 

Urea (mg dL
-1

) 14.3±0.88
a
 12.0±0.58

b
 11.0±0.58

b
 

Lipase (U/l) 7.3±0.23
b
 7.0± 0.12

b
 14.5±0.48

a
 

Amylase (U/l) 1.9±0.12
a
 1.2±0.06

b
 1.3±0.09

b
 

*Values with different superscript are significantly different (P< 0.05). 
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DISCUSSION 

Table 7: Bacterial load count composition recovered from samples of treatment feed, water and 

intestine of Clarias gariepinus at end of experimental period. 

Treatments
*
 

Treatments feed Water Intestine of fish 

T1 T2 T3 T1 T2 T3 T1 T2 T3 

Total Bacterial Count 119 527 17 179 670 80 138 355 37 

Shigella sp. 35 147 Nil 35 154 2 35 110 11 

Salmonella sp. 35 90 Nil 15 45 2 Nil Nil Nil 

Enterococcus spp. 10 180 8 Nil 188 Nil Nil 165 Nil 

Vibrio spp 2 Nil Nil 46 89 Nil 46 4 Nil 

Aeromonas sp 16 58 7 43 83 6 32 48 14 

Staphylococcus aerus 9 36 Nil 12 85 Nil Nil 17 Nil 

 

The water quality values obtained in this study were not within the acceptable 

ranges for C. gariepinus according to the studies of Eyo and Olatunde (2000) and 

Olurin et al. (2006). However, dissolved oxygen, temperature and pH values were 

within the recommended levels (Moogouel et al., 2010). Oyewole et al (2008), stated 

that African Catfish can grow very well in culture water where DO.  Frequently 

decreases below the optimum level (5ppm). Consumption time, leaching rate, protein 

content and assimilation of feed are the main factors affecting the content of ammonia 

and nitrite in fish rearing water (Alabaster and Lloyd, 1980). Lower contents of 

ammonia and NO2 in T3 in the present study reflected quicker and better assimilation 

of poultry viscera immersed in commercial vinegar in comparison to T2. Also, low 

feed’s attraction and leaching time in T1 reflect the moderate value of ammonia. 

Generally, ammonia is toxic to fish if allowed to accumulate in fish ponds. Fish 

cannot efficiently extract energy from feed under toxic levels. If the ammonia gets 

lethal levels, the fish will become lethargic and eventually fall into a coma and die 

(Alabaster and Lloyd, 1980; Department of Water Affairs and Forestry, 1996). 

Values of ammonia obtained in the current study are higher than Ajiboye et al. (2015) 

and lower than Moogouel et al. (2010), but still within critical limits. At a content of 

0.19 mg NH3/l. the growth indices of channel catfish are significantly decreased. 

Potential sub-lethal effects in temperate fish occur in the level of 0.3 - 0.8 mg NH3 /l. 

The 96-hour LC50 for African Catfish larvae (C. gariepinus) is 2.30 mg NH3 /l 

(Alabaster and Lloyd, 1980; Department of Water Affairs and Forestry, 1996). Data 

obtained in the present study for NO2 were not in the desirable range. Santhosh and 

Singh (2007) recommended NO2 concentration in water should be under 0.5 mg L-1, 

while OATA (2008) recommended that it should be less 0.2 mg L-1 in freshwater. 

Better values of oxygen, ammonia and nitrite were obtained in T3 rather than T2, 

meaning that treating poultry viscera with commercial vinegar improved 

environmental conditions. 

 

There weren’t any significant differences among treatments for growth 

performance and most feed utilization parameters. Similar results were reported by 

Yang et al. (2006) for Carassius auratus gibelio (Hu et al., 2008), C. gariepinus (Goda 

et al., 2007), Clarias batrachus (Giri et al., 2010; Gupta et al., 2013), grass carp 

Ctenopharyngodon idella (Tabinda and Butt, 2012), Cirrhinus mirigala (Tabinda et 

al., 2013), Pelodiscus sinensis (Sun et al., 2014) and Lutjanus guttatus (Hernandez et 

al., 2014) fed on diets containing graded poultry viscera meals. In this study, poultry 

viscera contain nearly 35% crude protein, 32.5% ether extract and 2.2% ash, which 

might be a good for catfish. These results were in agreement with Nyina-Wamwiza et 

al. (2007) who obtained data. Giri et al. (2000) have showed that dried chicken viscera 

can be incorporated in up to 30% of the diet for juveniles of C. batrachus without 

affecting nutrients’ digestion and performance. Poultry by-product meals present a 

beneficial source of dietary protein for fish farming. While, they differ in quality 
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between regions and countries, and some sources is shortage in one or more essential 

amino acids (Davies et al., 1991; Nengas et al., 1999; Yigit et al., 2006). Results of the 

current work disagreed with Yamamoto et al. (2002) who reported that feed intake and 

growth performance decreased in C. gariepinus (Abdel-Wareth et al., 2001; Goda et 

al., 2007), C. batracus (Giri et al., 2000; Hu et al., 2008) and Anabas testudineus 

(Bhaskar et al., 2015) that had been fed poultry viscera meals in their diets at high 

inclusion levels.  
 

In the present study, fish fed T2 diet had the highest FCR, which meant that they 

required 7.583 kg of poultry viscera to convert to 1 kg of fish meat. According to 

Houlihan et al. (2001), FCR should never go above 2 for artificial diets. However, for 

fresh diets, it depends on the price of feed and the total feed cost per one kg of 

produced fish (economic value). The results of feed utilization in our study were in 

agreement with Sawhney and Gandotra (2010), who reported that feed conversion ratio 

(FCR) can determine the efficiency of fish and the biological value of protein in feed. 

The biological value of the protein source relies on its amino acid profile (Massumotu 

et al. 1996; Sogbesan et al. 2006) as well as its digestion (Jabir et al., 2012). Also, 

PER values of the present study were not significantly different. This result was in 

agreement with Nyina-Wamwiza et al. (2007). They obtained PER that was lower than 

the 2.7 obtained in C. batrachus that was fed a diet containing 18% of chicken viscera 

meal. The acceptable values of FCR and PER obtained for C. gariepinus fed diets T2 

and T3 compared to T1, are enabled by the untraditional animal sources of protein that 

used (poultry viscera) which are fulfill in essential amino acids.  

 

The fish survival rate was not affected by the experimental diets. This result was 

in agreement with (NRC, 2011) as C. gariepinus is an omnivorous aquatic fish that 

efficiently uses animal protein sources to meet energy requirements. Additionally, 

these results demonstrate that the protein quality of poultry viscera was well accepted 

by the fish. Survival rate during the experiment was greater than 92%, indicating that 

fish has grown in good experimental conditions. This result was in agreement with 

Oke et al. (2016). Also, Rawles et al. (2009), didn’t find any significant variations in 

the survival percent between Hybrid Striped Bass, (Morone chrysops × Morone 

saxatilis) that was fed on 100% fish meal diets and after its feed was replaced by diets 

included with poultry by-product meals at 45, 70, and 100%. The low and non-

significant survival rate obtained in the current study may be related to the high 

content of fat that reached nearly (32%) in poultry viscera within the tested diets (T2 

and T3) compared with T1 treatment. 

 

There were significant variations among the experimental feeds in VSI, HSI and 

GRL values. These results are in contrast with the findings of Hu et al. (2008), and 

Aydın and Gümüş (2013) and in agreement with the results obtained by Rawles et al. 

(2006), and Yang et al. (2006). Results of condition factors (K) revealed that 

treatments fed on poultry viscera kept the condition factor at a high value in T2 and 

T3. This result disagreed with the findings of Srour et al., (2016). This may be 

attributed to how previous authors used dried poultry by-products, while in the present 

study fresh poultry viscera was used. Idodo-Umeh (2005) and Abowei and Hart (2009) 

stated that the length/weight relationship of fish, as well as recognized a growth index, 

is a major management tool applied in evaluation the mean weight at a presented 

length increase. The condition factor in the intensive culture are often less than 1, 

whereas the values of condition factors under the natural water bodies are higher than 

those in the intensive culture ponds (Okan and Gamsiza, 2010).  

The results of fish’s whole-body composition have shown an increase in crude 

protein values and ether extract over the initial fish samples. The increase in the crude 

protein of all samples may have been an indicator that the poultry viscera used had a 

positive effect on the fish. It shows that the experimental fish effectively converted and 
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utilized the protein from the experimental diets into their bodies’ protein. These 

findings are in agreement with the work of Orire (2010). However, ether extract 

content had increased; this may have been probably caused by high fat in poultry 

viscera. The increased body fat content may have been due to the increased energy of 

poultry viscera diets, which have greater fat contents (Table 1). These results were in 

agreement with Goda et al. (2007), Giri et al. (2010) and Sugumaran and 

Radhakrishnan (2015). These authors reported that replacing fish meal with poultry 

viscera meal in fish diets increases the whole body’s lipid content of fish. The ash 

content decreased in fish groups that were fed poultry viscera in the diets, and this is in 

agreement with the observation of Giri et al. (2010) and Sugumaran and 

Radhakrishnan (2015) in C. batrachus juveniles and African Catfish C. gariepinus, 

respectively.  

There were significant differences in all serum biochemical parameters in the 

present study. Specific serum chemistry could be applied to identify tissue damage 

(Patti and Kulkarni, 1993). The decrease in serum total protein in T2 and T3 was 

similar to that observed by Yadav et al. (2003) when fish were fed stem bark extract of 

Croton tiglium. However, the results reported for serum proteins are in agreement with 

those obtained by Malla and Bashamohiden (1995). The decrease in the serum’s total 

protein and albumin levels may be attributed to their degradation and also to their 

possible use in metabolic purposes. The results were in agreement with those of 

Bradbury et al. (1987), who noted that reduced protein content and albumin might also 

be attributed to the destruction or necrosis of cells and the consequent impairment in 

protein synthesis machinery. The observed reduction in protein in this work indicated 

that the physiological strategy applied by the fish in order to manage stress was 

induced by feeding poultry viscera. The demand for more energy so as to adapt to the 

changed metabolic system possibly stimulates derivative processes, e.g. proteolysis 

and the utilization of degraded products for raised energy metabolism. Comparable to 

this study, a notable decrease in serum albumin and total proteins of O. niloticus have 

been reported by El-Sayed and Saad (2007) and on C. gariepinus (Amin and Hashem, 

2012). 

The increase of cholesterol in T2 and T3 groups indicated an increase in lipid 

concentration in the blood and retarded of fat metabolism on fish. Our result is in 

agreement with that reported by Öner et al. (2008) who stated that the concentration of 

cholesterol may increase because of liver and kidney failure causing the release of 

cholesterol into the blood of O. niloticus. Cholesterol is a building block for cell 

membranes and for sex hormones like estrogen and testosterone. Around 80% of the 

cholesterol is productive by the liver (Hasheesh et al., 2011). The results of the present 

study were in agreement with El-Sayed and Saad (2007) for O. niloticus, Borges et al. 

(2007) and O. niloticus Firat et al. (2011). Blood biochemistry parameters that had 

been determined also fall within the ranges reported for Heterobranchus longifilis and 

Heteroclarias hybrid (Okorie-Kanu and Unakalamba, 2014 a, b). Significant 

differences were observed in serum triglyceride of C. gariepinus that fed on the 

commercial diet in T1 when compared to T2 and T3. That might have been due to liver 

dysfunction according to Kaplan et al. (1988). 

In the present study, serum urea levels decreased when fish were fed poultry 

viscera. This result is in agreement with Kefi et al. (2013) who reported that high 

concentrations of urea in O. andersonii. This is probably to be a sign of stress related 

with the increase in the cortisol level. Significant differences of lipase and amylase 

concentrations with different directions were recorded. Increased values of serum 

lipase in fish may be related to the elevation of the activity of liver lipase, which 

mediated the mobilization of liver lipid reserves in fish.  

The lowest concentration of pathogenic microbe in rearing water, diets and fish 

meat in T3 attributed to the antibacterial effects of vinegar. In this context, vinegar 

including the organic acids and mostly acetic acid pass through cell membranes of 

microorganisms which causing the death of bacterial cell (Bjornsdottir and et al. 2006; 
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علي أحشاء الذواجه المغمورة في الخل تؤثز علي   (Clarias gariepinus)هل تغذيت أسماك القزموط الافزيقي 

 ؟ أداءها في النمو والحالت الصحيت و الحمل البكتيزى المسبب للامزاض

 

توتو محمد محمد                  
1
سليمان عليعلي  – 

1
عبذ النبي  السيذهبت   - 

2
أبوالوفا  سيذأحمذ  – 

3
 –                 

 محمود عبذ الزحي محمد                
4

 

اىَعٖذ اىقٍ٘ٚ ىعيً٘ اىجحبس ٗاىَصبٝذ ،  -شعجخ رشثٞخ الأحٞبء اىَبئٞخ  -ٍعَو رغزٝخ الاسَبك  .1

 الاسنْذسٝخ ، ٍصش.

 قسٌ اىَ٘اسد اىسَنٞخ ٗالاسزضساع اىَبئٜ ، ميٞٔ اىعيً٘ اىضساعٞخ اىجٞئٞخ ، جبٍعٔ اىعشٝش ، ٍصش. .2

ٞئخ اىجحشٝخ ، اىَعٖذ اىقٍ٘ٚ ىعيً٘ اىجحبس ٗاىَصبٝذ ، الاسنْذسٝخ  ، ٍعَو اىَٞنشٗثٞ٘ى٘جٚ ، شعجٔ اىج .3

 ٍصش.

اىَعٖذ اىقٍ٘ٚ ىعيً٘ اىجحبس ٗاىَصبٝذ ،  -ٍعَو رشثٞٔ الأسَبك ، شعجخ رشثٞخ الأحٞبء اىَبئٞخ  .4

 الاسنْذسٝخ ، ٍصش.

 

ىزٚ سجق غَشٕب ثبىخو عيٚ رأثٞش اسزجذاه الأعلاف اىزجبسٝخ ثأحشبء اىذٗاجِ ا ىَعشفخأجشٝذ ٕزٓ اىذساسخ       

( ، Clarias gariepinus)نزٞشٛ فٚ أسَبك اىقشٍ٘ط الافشٝقٚأداء اىَْ٘ ٗاى٘ضع اىفسٞ٘ى٘جٜ ٗاىحَو اىج

( ٗ أحشبء دٗاجِ ٍغَ٘سح (T2، ٗأحشبء دٗاجِ غٞش ٍعبٍيخ  (T1رٌ رغزٝخ الأسَبك عيٜ أعلاف رجبسٝخ ) حٞث

اىذساسخ فٚ أح٘اض  إجشاءجشاً ٗرٌ  525ل عْذ اىزخضِٝ ( ، ٗ مبُ  ٍز٘سظ ٗصُ اىسT3َفٚ اىخو اىزجبسٙ )

ٗقٞسذ ٍعبٝٞش ج٘دح اىَٞبٓ ، ٗأداء   ،ٍٝ٘ب 98ٍزش ٍنعت ٗإسزَشد اىزجشثخ   2ٍِ اىفٞجشجلاط سعخ مو ٍْٖب  

 اىَْ٘ ، ٗالاسزفبدح اىغزائٞخ ، ٗج٘دح اىيحٌ ، ٗرحيٞو اىذً ، ٗاىحَو اىجنزٞشٙ فٚ الاعلاف ٗاىَبء ٗ ىلأسَبك. 

ٍقبسّٔ ٍع  T3اّخفبض ٍحز٘ٛ الأٍّ٘ٞب فٜ  ٍٞبٓ  أح٘اض اىزشثٞخ ثشنو ٍيح٘ظ فٜ اىَعبٍيخ  اىْزبئج ٗأظٖشد

T2 ،َب ىٌ ٝزٌ اىنشف عِ أٝخ اخزلافبد ٍعْ٘ٝخ مP>0.05) فٜ ّسجخ الاعبشخ ٗ أداء اىَْ٘ ، فٜ حِٞ ى٘حع )

زحيٞو اىنَٞبٗٙ ىجسٌ الاسَبك ثِٞ (  فٜ الاسزفبدح اىغزائٞخ ٗ اى(P≤0.05ٗج٘د إخزلافبد ٍعْ٘ٝخ مجٞشح 

ٗمبّذ ٍؤششاد ج٘دح الأسَبك ٍِ حٞث ٍحز٘ٙ اىيحٌ ٍِ اىعْبصش  اىغزائٞخ فٚ صبىح   ،اىَعبٍلاد اىَخزيفخ

ى٘حع  ٗج٘د  إّخفبض فٚ ٍحز٘ٙ اىذً ٍِ اىجشٗرِٞ ٗ الاىجٍِٞ٘ٞ  ٗصٝبدح فٜ اىجي٘ثٞ٘ىِٞ   أٝضب،  T3  اىَعبٍيخ  

اىْزبئج الاٝجبثٞخ  ٍِغزٝخ الأسَبك اىَخزجشح عيٜ أحشبء دٗاجِ غٞش ٍعبٍيخ ثبىخو ، ٗشٗه عْذٍب رٌ رٞسزٞٗ اىن٘ى

ٗأٍعبء  جبسةأح٘اض اىز فَٚٞبٓ اىفٚ ٕزٓ اىذساسخ أُ  اىحَو اىجنزٞشٝٚ اىَشضٚ فٜ اىعلائق اىَسزخذٍخ ٗ 

َبك اىقشاٍٞظ الافشٝقٞخ ، ٗرؤمذ ٕزٓ اىذساسخ عيٚ إٍنبّٞخ رغزٝخ اس T3فٜ أدّٜ حذ ىٔ فٜ اىَعبٍيخ  مبُالاسَبك 

عيٚ أحشبء اىذٗاجِ اىَعبٍيخ ثبىخو اىزجبسٛ مجذٝو ىلاعلاف اىجبفخ عبىٞخ اىسعش ، ٗرعزجش ٍعبىجٔ اٟثبس اىجٞئٞخ 

رٌٖ ملا  ؛ىيَخيفبد شذٝذح اىخط٘سح عيٚ اىجٞئخ ٍثو أحشبء اىذٗاجِ ٗرح٘ٝيٖب إىٚ ٍْزجبد ثبّ٘ٝٔ راد قَٞٔ عبىٞٔ 

سزضساع اىسَنٚ ٗاىجٞئخ عيٜ حذ س٘اء ، ٗ ىزحقٞق أقصٚ إسزفبدح ٍِ ّزبئج اىذساسخ ٍِ اىعبٍيِٞ فٚ قطبعٚ الا

 زجبسٛ ، فئّٔ ٝ٘صٚ ثئجشاء ٍضٝذ ٍِ اىعَو اىجحثٜ.اىاىحبىٞخ ٗرطجٞقبرٖب عيٚ اىَسز٘ٙ 
 

 


