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Nowadays, aquaculture industry accounts for a massive 68% of

global fishmeal (FM) consumption; however, FM is a major

conventional ingredient in many aqua-feeds.

FM is the single most expensive macro-feed ingredient and is

highly sought after by other livestock industries. With static or

declining clupeid fish populations that are harvested for FM,

any negative market disturbance, supply disruption, or

availability problem, can lead to dramatic increases in the

commodity price.

Current developments in aqua-feeds production are seeking the

substitution of FM by alternatives such as terrestrial plant

material, rendered terrestrial animal products, krill, seafood by-

products or materials of protest origin.



As the tilapia industry expands, there is a need to formulate

nutritious, economical diets that do not rely on FM as a major

protein source.

One approach to reducing FM in Nile tilapia diet is to replace it

with alternative, less expensive animal or plant protein ingredients.

The use of environmentally friendly approach is desirable in

modern aquaculture and cheese processing byproduct meal

(CPBM) fulfills this objective; however it is readily available and

renewable ingredient.

This by-product achieves a protein content of 34% to 89%

(USDEC, 2004); that nominees it to partially or totally replace FM

in fish diets.



Therefore, this study was conducted as a preliminary study to

evaluate the use of CPBM in fish diets instead of FM and its impact

on growth, survival, feed efficiency, and body composition of Nile

tilapia, Oreochromis niloticus (L.).

Fish culture regime:

Nile tilapia, O. niloticus (L.) were acclimated and distributed in

15 100-L aquaria at a rate of 20 fish (3.5 0.1 g) per each

aquarium. The tested diets were administered with three

replicates per each treatment.



Cheese processing byproduct (%)Ingredients 

1007550250.0 
(Control)

D5D4D3D2D1

0.02.55.17.610.1Herring fish meal 1

17.413.18.74.40.0Cheese processing byproduct

43.143.143.143.143.1Soybean meal 2

17.417.417.417.417.4Corn meal

14.514.514.514.514.5Wheat bran

2.12.12.12.12.1Cod liver oil

1.81.81.81.81.8Corn oil 

1.01.01.01.01.0Vitamins premix 3

2.02.02.02.02.0Minerals premix 4

0.72.54.36.18.0Starch 

100100100100100Total 

Chemical analyses (%)

7.77.87.67.47.5Moisture 

30.630.530.330.230.4Crude protein

7.47.67.57.37.4Ether extract

8.68.27.87.47.1Ash 

5.14.84.74.95.0Crude fiber

48.348.949.750.250.1Nitrogen-free extract 5

440.9444.6445.9445.4447.1GE (kcal/100g) 6

69.468.668.067.868.0P/E ratio

TABLE 1. Ingredients and 

chemical composition 

of the experimental diets 

(on dry matter basis).



Statistical analysis

The obtained data were subjected to one-way ANOVA to evaluate

the effect of CPBM replacement. Differences between means

were tested at the 5% probability level using Duncan Multiple

Range test. All the statistical analyses were done using SPSS

program version 10 as described by Dytham (1999).



TABLE 2. Growth performance and feed utilization for Nile tilapia

fed diets containing different levels of cheese processing byproduct

meal (CPBM) for 12 weeks.

CPBM levels (%)

1007550250.0 (Control)

D5D4D3D2D1

3.5 0.063.5 0.093.5 0.093.6 0.073.6 0.06Initial weight (g)

29.5 0.61 b31.8 0.61 a30.8 0.42 ab30.8 0.29 ab30.2 0.38 abFinal weight (g)

26.0 0.55 b28.3 0.52 a27.3 0.38 ab27.2 0.30 ab26.6 0.32 abWeight gain (g)

742.9 3.5 c808.6 6.6 a780.0 6.5 b755.6 7.7 bc738.9 3.0 cWeight gain %

2.54 0.005 b2.63 0.009 a2.59 0.009 ab2.56 0.005 b2.53 0.004 bSGR (%/day)

100.0 0.0 96.7 3.3 98.3 1.7 100.0 0.0 98.3 1.7 Survival rate (%)



TABLE 3. Growth performance and feed utilization for Nile tilapia

fed diets containing different levels of cheese processing byproduct

meal (CPBM) for 12 weeks.

CPBM levels (%)

1007550250.0 
(Control)

D5D4D3D2D1

35.3±1.01 b38.4±0.76 a37.6±0.51 a37.8±0.51 a36.0±0.46 
ab

Feed intake (g feed/fish)

1.36±0.035  1.36±0.025 1.38±0.073 1.39±0.044 1.35±0.037 Feed conversion ratio

2.60±0.073 2.64±0.0472.60±0.028 2.57±0.0642.63±0.020 Protein efficiency ratio

45.4±0.92 45.8±1.62 45.8±0.84 44.2±0.9344.8±1.70  Protein utilization (%)

26.3±0.52 26.1±0.90 25.8 ±0.68 25.1±0.56 25.5±0.69 Energy utilization (%)



TABLE 4. Proximate chemical analyses (%; on dry weight basis)

of Nile tilapia whole-body fed diets containing different levels of

cheese processing byproduct meal (CPBM) for 12 weeks.

CPBM levels (%)

1007550250.0 (Control)

D5D4D3D2D1

74.5 0.52 74.5 0.44 74.4 0.49 74.7 0.28 75.1 0.32 Moisture

66.2 1.22 65.8 076 66.5 0.67 65.8 0.50 66.1 0.71 Crude protein

18.3 0.7518.6 0.3518.4 0.6318.3 0.17 18.5 0.68 Total lipid

14.1 051 13.9 0.90 13.8 0.93 14.3 0.34 14.2 0.68 Total ash



Table 5: Economic efficiency for production of one kg gain of

Nile tilapia fed diets containing different levels of cheese

processing byproduct meal (CPBM) for 12 weeks.

CPBM levels (g/kg diet)

100755025
0.0 

(Control)

D5D4D3D2D1

2.52.83.03.23.4Feed cost (L.E./kg)

1.361.361.381.391.35FCR (kg feed/kg gain)

3.403.814.144.454.59Feed cost per kg gain (L.E.)

1.190.780.450.140.0Cost reduction per kg gain (L.E.)*

25.917.09.83.10.0Cost reduction per kg gain (%)**



Conclusion:

As a conclusion of this study, it is suggested that without amino

acid supplementations, CPBM could safely replace FM up to

75% in practical diets for Nile tilapia. These results may allow

for formulation of less expensive diets for Nile tilapia and may

reduce the diet costs for producers.




