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ABSTRACT:  This experiment was conducted to determine the effect of adding full-fat 

soy-bean (FFSB) as a replacement of vegetable oil in isonitrogenous broiler diets on growth 

performance, carcass parts, meat composition, bone traits and economic efficiency. Four 

levels of FFSB representing 2 and 4 % (T2), 4 and 6 % (T3), 8 and 10 % (T4) and 10 and 

12 % (T5) were used to replace soy-bean oil 2 and 4 % (control, T1) during the starting and 

growing periods, respectively. A total number of 150 one-day-old Hubbard broiler chicks 

were divided equally into five groups. Each group comprised 30 birds in 3 replicates (10 

chicks/ replicate). At the end of the experiment, 3 birds from each treatment were randomly 

selected and slaughtered for carcass, meat and tibia measurements. The results revealed no 

significant differences were observed among all five dietary treatments in body weight 

gain, feed consumption, feed conversion ratio and growth rate during the period from 0 to 5 

weeks of age. Since, chicks fed (T3) or (T5) diets revealed best significant results in protein 

and energy conversion ratios during the period of 0 to 3 weeks of age compared with other 

dietary treatments. Concerning carcass and chemical composition of drum-stick meat, it is 

worth to note that chicks that fed (T3) or (T5) diets presented highest breast, and lowest 

thigh percentages compared with those fed other dietary treatments. While, highest crude 

protein and ash percentages with lowest crude fat percentages drum-stick meat, were 

recorded for chicks fed (T5) diet compared with other dietary treatments. Regarding tibia 

traits and composition, it was noted that chicks fed (T5) diet presented lowest figures (tibia 

length, breaking strength, dry weight, calcium % and phosphorus %) compared with those 

fed control (T1) diet. Economic evaluation showed that FFSB was economically efficient 

when included at levels of 8 and 10 % in starter and grower diets, respectively without any 

adverse effect on growth performance or carcass and tibia traits of broiler chicks until 5 

weeks of age. 
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INTRODUCTION 

Poultry represents a significant part 

of animal production and contribute very 

large capacity of animal protein for human 

consumption. During the last three decades, 

poultry production in Egypt and many 

other developing countries has increased 

proportionally more than developed nations 

(FAO, 1991). Several reports indicated 

improved poultry performance and quality 

of produced meat by adding different 

dietary oil and fat sources to poultry diets. 

However each source or type of oil/ fat had 

a different effect on growth parameters and 

carcass quality (Ali et al., 2014; Ibrahim, 

2005; Ghazalah et al., 2003; and El-

Husseiny et al., 2000). Also, vegetable oils 

represent conventional energy sources, 

used in laying diets (El-Husseiny et al., 

2002), Japanese quail diets (Ali et al., 

2013), broiler diets (Abou El-Wafa et al., 

2000) and diets of locally-developed 

(Montazah) broilers (Ibrahim, 2005). On 

the other hand, few investigators used 

untraditional fat sources (El-Husseiny et 

al., 2000), dry fat Ghazalah et al. (2007) 

and full-fat soy-bean (Subuh et al., 2002) as 

fat sources for energy to replace vegetable 

oils in formulating broiler diets. Full-fat 

soy-bean (FFSB) could provide both 

supplemental protein and energy in one 

integrated feed ingredient. Several studies 

dealt with the interrelationship between 

FFSB, soy-bean meal and vegetable oils as 

protein and energy sources in broiler diets, 

with variable results and conflicting 

findings about effects of using FFSB as a 

feed ingredient on broiler productive 

performance (Tammam, 2015; Monica et 

al., 2001; Subuh et al., 2002; Al-Shanti, 

2003; Popescu and Criste, 2003; Salajpal et 

al., 2006; Demeterová, 2009; Al-Sardary, 

2010; and El-Serwy, 1997). Tammam 

(2015) stated that inclusion of FFSB could 

completely replace soy-bean oil at 2, 3 and 

4 % in starter, grower and finisher broiler 

diets, respectively, without any adverse 

effect on growth performance, carcass or 

bone traits with significantly higher crude 

protein % in thigh meat. Popescu and 

Criste (2003) found that, daily and total 

gain of broiler chicks fed FFSB diet was 

significantly greater than control group, 

and assured increased crude protein% of 

carcass meat with better ratios of fatty 

acids. Similar observations were reported 

by Al-Shanti (2003), who stated that 

feeding broiler diets containing 10% FFSB 

in replacement of soy-bean oil and soy-

bean meal resulted in improved broiler 

productive performance (body weight gain, 

feed conversion ratio and economic 

efficiency). Moreover, abdominal fat, blood 

concentrations of cholesterol and 

triglycerides, had significantly decreased as 

compared with control group. However, 

Leeson et al. (1987) included FFSB in 

broiler starter and finisher diets at a level of 

30 %, and reported that growth 

performance was reduced during starter 

period. And so, the objective of this study 

was to evaluate effects of feeding graded 

levels of FFSB in replacement of soy-bean 

oil and soy-bean meal in starter and grower 

diets on performance, carcass portions, 

meat composition, bone measurements and 

economic efficiency of broiler chickens.  

MATERIALS AND METHODS 

 This study was conducted at 

Agricultural Experiments and Research 

Station at Shalakan, Poultry Production 

Experimental Unit, Faculty of Agriculture, 

Ain Shams University. 

Birds and housing: A total number of 150 

one-day-old Hubbard broiler chicks were 

randomly divided into 5 groups in 3 

replicates of 10 chicks each. Chicks of all 

experimental treatments were kept under 

similar hygienic and environmental 

conditions and vaccinated against common 

diseases. Floor brooders with gas heaters 

were used for rearing chicks. Feed and 
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water were provided ad-libitum throughout 

the experimental period. The feeding 

system of experimental period was divided 

into 2 phases: starter (1 to 21 days) and 

grower (22 to 35 days). 

Experimental diets: Five isonitrogenous 

diets were formulated at starting period. 

The experimental diets contained about 23 

% CP and 2900 to 3000 Kcal/ Kg (Table 

2), while at growing period, the 

corresponding diets contained about 21% 

CP and 2990 to 3180 Kcal/ Kg. In regard to 

experimental feed ingredients, extruded 

full-fat soy-bean (FFSB) was included at 2 

% (T2), 4 % (T3), 8 % (T4) and 10 % (T5) 

(starter diets), while, it was included at 4 % 

(T2), 6 % (T3), 10 % (T4) and 12 % (T5) 

(grower diets), at the expense of soy-bean 

oil, yellow corn grains and soy-bean meal. 

In addition, the control (T1) corn-soy-bean 

meal diet was totally free of FFSB. 

However, all nutrients were covered as 

recommended by tabulated data published 

by NRC (1994). Proximate analysis 

according to AOAC (1995) was done on 

samples from soy-bean meal and FFSB, as 

shown in Table (1). 

Data collection: Feed consumption and 

weight gain were calculated at the end of 

each phase and then feed conversion ratio 

was calculated. Protein conversion ratio 

(PCR) and energy conversion ratio (ECR) 

were also calculated for each phase. The 

PCR was calculated as grams of protein 

intake per grams of weight gain, whereas 

the ECR was calculated as total ME intake 

/ weight gain (gram). At the end of the 

experiment, 3 birds from each treatment 

were randomly selected and slaughtered, 

and data of carcass parts (breast, wings, 

thighs and drum-stick as percentage of live 

weight), deboned drum-stick muscle, tibia 

bone and skin calculated as% of drum-stick 

weight, were recorded. Chemical 

composition of drum-stick meat and tibia 

bone were estimated. Tibia bone traits 

(Seedor index, Robusticity index and 

breaking strength) were also recorded. A 

production cost analysis and economic 

evaluation was carried out for all dietary 

treatments in an attempt to investigate 

effects of FFSB inclusion on feeding costs. 

Statistical analysis: Data were statistically 

analyzed using the General Linear Model 

procedure of analysis (SAS, 2004). 

Duncan's multiple range test (Duncan, 

1995), was used to test differences within 

means of treatments, while level of 

significance was set typically at minimum 

(p0.05). The statistical model used for 

analyzing data was as following:  

 Yij = M + Ti + Eij    

where:  

Yij = individual observation; M = overall 

mean; Ti = effect of treatment; Eij = random 

error 

RESULTS AND DISCUSSION 

Chemical analysis and nutritive value of 

full-fat soy-bean (FFSB): Results of 

proximate analysis (on dry weight basis) of 

FFSB used in this research in comparison 

to soy-bean meal (SBM) and soy-bean oil 

(SBO) are illustrated in Table (1). Analysis 

indicated that SBM was higher in crude 

protein (44 %) compared to FFSB (36 %). 

Ether extract was maximal in SBO (100 %) 

and about (18 %) in FFSB while SBM was 

(0.8 %). The highest metabolizable energy 

was in SBO (9687 Kcal/ Kg), while SBM 

was the lowest (2230 Kcal/ Kg) and FFSB 

was in between (3950 Kcal/ Kg). As shown 

in Table (1), the calculated essential amino 

acids (methionine, cysteine and lysine) and 

macro elements such as calcium and 

phosphorus in SBM are relatively higher 

than those found in FFSB. These 

observations were in agreement with those 

reported by Buitrago (1992); Navarro et al. 

(1996); El-Serwy (1997) and Al-Shanti 

(2003). 

Productive performance: The body 

weight gain, feed consumption, feed 

conversion ratio and growth rate of broilers 

as affected by dietary treatments are 

illustrated in Table (3). Responses of chicks 

fed diets containing FFSB showed that 

chicks fed diets containing higher FFSB 
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levels (T4 or T5), maintained higher body 

weight gain than those fed lower levels (T2 

or T3), being significantly similar to those 

fed control diet (T1). Moreover, addition of 

FFSB to experimental treatments led chicks 

to consume significantly equal amount of 

feed compared with those fed control diet 

and corresponding values ranged between 

2559.32 and 2732.95 g. In the same order, 

values of feed conversion ratio and growth 

rate indicated insignificant differences 

between chicks fed diets containing FFSB 

(T2: T5) compared with those fed control 

diet (T1). The best feed conversion ratio 

was detected for birds fed T5 diet (1.89). 

On the other hand, worst feed conversion 

ratio was found in chicks fed T4 diet (2.04) 

or T2 diet (1.98), without significant 

differences between all treatments. 

Moreover, feeding T5 diet gave better 

growth rate (1.88) compared to diets 

containing other levels of FFSB (T2: T4) or 

control diet (being the same figure, 1.87). 

Similar observations were reported by El-

Serwy (1997) who concluded that, chicks 

fed diet containing heated full-fat soy-bean 

at a replacement ratio of 75 % (soy-bean 

meal) attained an equal performance for 

weight gain and feed conversion ratio as 

those of control group. On the other hand, 

obtained results are in disagreement with 

those reported by Al-Shanti (2003), who 

found that chicks fed diets contained 10% 

of either extruded full-fat soy-bean or olive 

cake, had significantly higher weight gain 

values and better feed conversion ratio as 

compared to control group. 

Protein and metabolizable energy 

conversion ratio: Impact of FFSB 

supplementation to broiler diets on protein 

conversion ratio (PCR) and metabolizable 

energy conversion ratio (ECR) are 

illustrated in Table (4). Effect of FFSB 

level in broiler diets was significant for 

PCR and ECR during the period; 0 to 3 

weeks of age, (starter period). It is clear 

that, chicks fed T3 or T5 diets had better 

PCR and ECR values during starter period, 

while, chicks fed other dietary treatments 

(T1, T2 or T4) had worse values 

(differences between T3 and T5 were not 

significant for PCR only). On the other 

hand, it was obvious (Table 4) that the 

effect of FFSB on PCR and ECR for 

broilers during growing and overall period 

was not significant compared with control 

(T1). Corresponding values for PCR ranged 

between 0.41 and 0.44, while ECR ranged 

between 57.49 and 62.01 during overall 

experimental period (0-5 weeks). 

Alternatively, birds fed T5 diet gave 

insignificantly better figures when 

compared with other experimental 

treatments (T1: T4), to be 0.41 and 57.49 

for PCR and ECR, respectively. In this 

regard, better efficiency in converting 

crude protein and energy per gram gain 

could be explained by relatively higher 

weight gain noticed in this group. In 

addition, the nature of FFSB oil had an 

adequate amount of unsaturated fatty acids 

which have been determined as essential 

for growth with a number of beneficial 

effects (Murray et al., 1991; and Koci et al., 

1997). 

Carcass traits: The results obtained for 

carcass traits are listed in Table (5). It was 

clearly noted that the inclusion of FFSB in 

broiler diets (T2: T5) had significant effects 

on some carcass parts compared with 

control diet. The corresponding values for 

breast % ranged between 33.41 and 36.41 

%, while thighs % ranged between 16.90 

and 19.56 %. Moreover, chicks fed T5 or 

T3 diets showed higher breast % being 

36.41 and 35.10 %, respectively and lower 

figures in thighs % being 18.38 and 16.90 

%, respectively. In the same order, figures 

of wings and drum-stick percentages 

indicated insignificant differences between 

chicks fed diets containing FFSB (T2: T5) 

compared with those fed control diet (T1). 

Results in Table (5) also show drum-stick 

component parts. The percentages of drum-

stick skin in relation to body weight for 

broiler fed T5 diet reflected lower figures 

than those fed T3 diet. The corresponding 

figures were 0.51 versus 0.91 %. While, 
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figures of muscle or bone (tibia) % 

indicated insignificant differences between 

chicks fed different dietary treatments. Al-

Shanti (2003) found that, higher values for 

proportional edible meat was observed with 

chicks fed diets contained 10 % of either 

full-fat soy-bean or olive cake as compared 

with the control group. In contrary, El-

Serwy (1997) and Tammam (2015) 

reported that no significant differences 

were observed among groups of chicks fed 

different levels of full-fat soy-bean either in 

carcass yield or relative weight of body 

organs, total edible parts, abdominal fat or 

other carcass cuts. 

Chemical composition of drum-stick 

meat: Data for chemical composition of 

drum-stick meat are listed in Table (6). It 

was clearly noted that the inclusion of 

different levels of FFSB in broiler diets, 

had significant effects on studied 

parameters compared with control. In 

general, dry matter content was almost the 

same when chicks fed different dietary 

treatments. On the other hand, ash% ranged 

between 2.01 and 4.14%, while crude fat% 

ranged between 12.34 and 16.87% and 

crude protein ranged between 67.17 and 

78.60%. Moreover, chicks fed T3 diet 

showed lowest ash and crude protein 

percentages being 2.01 and 67.17%, 

respectively. While, chicks fed T4 or T5 

diets showed lower crude fat% being 12.73 

and 12.34%, respectively. These findings 

are in agreement with those obtained by 

Tammam (2015) who concluded that 

feeding FFSB to broilers, had significantly 

higher crude protein% and lower ether 

extract% in drum-stick meat compared with 

control group. 

Tibia bone traits: Tibia measurements of 

slaughtered birds from different treatments 

are listed in Table (7). It is worth to note 

that chicks fed (T4) diet reflected higher 

tibia figures (length, width, Seedor index 

and breaking strength) compared with those 

fed other dietary treatments. No significant 

differences were found in all studied traits 

within experimental treatments except for 

tibia length. In that, tibia length ranged 

between 8.16 and 8.60 cm, and chicks fed 

control (T1) or (T4) diets gave higher 

figures, while, chicks fed (T2) diet 

recorded lower figure. In the same order, 

corresponding values for tibia width ranged 

between 0.55 and 0.61 cm, while, Seedor 

index ranged between 0.43 and 0.50 and 

breaking strength ranged between 131.14 

and 191.53 N. The differences were 

statistically insignificant. These findings 

are in agreement with those reported by 

Abdelhady et al. (2014), who reported that 

feeding broiler chicks low metabolizable 

energy diets, had significantly reduced tibia 

(length and width) while tibia weight, tibia 

breaking strength or tibia chemical 

composition (ash, calcium and phosphorus 

percentages) were not affected. 

Tibia bone composition: Data of tibia 

chemical composition are summarized in 

Table (8). Dry tibia weight, tibia dry matter 

and ash percentages recorded significant 

differences within groups (T2: T5) as 

compared with control (T1). Dry matter% 

for broiler fed (T2: T4) diets showed lower 

significant figures compared with those fed 

(T1 or T5) diets and corresponding values 

ranged between 43.54 and 47.59 %. In the 

same order, ash% ranged between 20.43 

and 25.68 % and chicks fed T4 diet gave 

significantly lower figure. While, chicks 

fed T3 diet had significantly higher figure. 

No significant differences were observed 

on tibia calcium % and phosphorus% of 

birds fed (T2: T5) diets compared with 

control (T1). On the other hand, it is worth 

to note that inclusion of FFSB in broiler 

diets (T2: T5) revealed apparently 

insignificant linear reduction in calcium 

and phosphorus percentages in relation to 

FFSB inclusion levels. Chicks fed T5 diet 

reflected the lowest numerical calcium and 

phosphorus percentages compared with 

other treatments (T2: T4). However, 

calcium% decreased by 12% (23.6 % 

versus 20.67 %) compared with those fed 

T2 diet and phosphorus% showed similar 

trend (19.74 % versus 18.36 %). These 
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results are in agreement with those reported 

by other investigators (Abdelhady et al., 

2014; and Leterrier et al., 1998). On the 

other hand, findings of the present study 

are in contrast with those obtained by 

Venäläinen et al. (2006), who stated that 

tibia ash, Ca and P contents in broilers 

given low ME diets were greater than those 

given higher ME diets. 

Economic evaluation: Data for economic 

evaluation are listed in Table (9) based on 

recent prices of local market for feed 

ingredients and chicken carcasses. It was 

clear that using low levels of FFSB (T2 or 

T3 diets), had relatively decreased both 

feeding cost and total cost of chickens 

compared with those fed control diets. The 

best feeding cost per chick was calculated 

for chicks fed T3 diet compared with those 

fed control diet, and corresponding figures 

were (9.00 versus 9.66 L.E./ bird). The net 

income, as a subtraction of total cost out of 

selling income, showed that chicks fed T4 

diet was more economical followed by 

those fed T3 diet, while those fed (T2 or 

T5) diet remained close to those of control 

group recording worse values. The relative 

economic efficiency showed greater 

improvement of chicks fed (T4 or T3) diets 

and with higher values of 19.47 and 14.09, 

respectively, when compared to chicks fed 

T1 diet. In addition, chicks fed (T2 or T5) 

diets showed reduction in relative 

economic efficiency by (4.31 and 5.62 %), 

respectively, compared with those of 

control group (T1, 100 %). 

In general, it could be recommended that 

using FFSB in a partial replacement of soy-

bean (meal and/ or oil) at inclusion rates of 

8 or 10 % in starter and grower diets, 

respectively, would be beneficial in 

achieving higher economic efficiency 

without any adverse effect on productive 

performance, carcass cuts or tibia traits of 

broiler chicks till 35 days of age. 
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Table (1): Chemical composition of different soybean products 

Ingredients 
ME 

Kcal/ kg 

CP 

% 

EE 

% 

Ca 

% 

AP 

% 

Lys 

% 

Meth 

% 

Cys 

% 

Full-Fat Soybeans (36 %) 3950 36 18 0.25 0.165 2.40 0.53 0.53 

Soybean Meal (44 %) 2230 44 0.8 0.29 0.195 2.69 0.62 0.66 

Soybean Oil 9687 - 100 - - - - - 

ME: Metabolizable Energy; CP: Crude Protein; EE: Ether Extract; Ca: Calcium; AP: Available 

Phosphorus; Lys: Lysine; Meth: Methionine and Cys: Cystein 

 

Table (2): Feed ingredients and calculated chemical analyses of experimental diets 

Ingredients Dietary Treatments - Starter (0-21 days) 

 1 2 3 4 5 

Soy-bean Oil 2.00 0.00 0.00 0.00 0.00 

Full-Fat Soy-bean (36%) 0.00 2.00 4.00 8.00 10.00 

Soy-bean Meal (44%) 33.00 31.00 30.00 27.00 26.00 

Corn (grains) 55.00 57.00 56.00 55.00 54.00 

Fixed Ingredients * 10.00 10.00 10.00 10.00 10.00 

Total 100 100 100 100 100 

Chemical Analysis (Calculated) 

CP% 23.01 22.94 23.05 22.93 23.04 

ME Kcal/ Kg diet 3000 2904 2924 2974 2993 

Calcium% 0.84 0.84 0.85 0.85 0.85 

Available Phosphorus% 0.50 0.50 0.51 0.52 0.52 

Lysine% 1.29 1.29 1.31 1.32 1.34 

Methionine & Cysteine% 0.95 0.96 0.96 0.96 0.97 

Price/ Ton (L.E.) 3834 3700 3733 3768 3801 

Dietary Treatments - Grower (21-35 days) 

 1 2 3 4 5 

Soy-bean Oil 4.00 0.00 0.00 0.00 0.00 

Full-Fat Soy-bean (36%) 0.00 4.00 6.00 10.00 12.00 

Soy-bean Meal (44%) 28.00 24.00 23.00 20.00 19.00 

Corn (grains) 58.00 62.00 61.00 60.00 59.00 

Fixed Ingredients * 10.00 10.00 10.00 10.00 10.00 

Total 100 100 100 100 100 

Chemical Analysis (Calculated) 

CP% 21.06 20.92 21.04 20.91 21.03 

ME Kcal/ Kg diet 3183 2991 3010 3060 3079 

Calcium% 0.83 0.83 0.83 0.84 0.84 

Available Phosphorus% 0.49 0.50 0.51 0.52 0.52 

Lysine% 1.17 1.16 1.18 1.20 1.21 

Methionine & Cysteine% 0.90 0.91 0.91 0.91 0.92 

Price/ Ton (L.E.) 3815 3547 3580 3615 3648 

Fixed Ingredients *; Corn Gluten Meal (62): 6.15 %; Mono-calcium phosphate: 1.80 %; Calcium Carbonate: 

1.15 %; Lysine HCL: 0.20 %; Methionine hydroxy-analogue: 0.20 %; Salt (NaCl): 0.20 % and Premix: 0.30 %. 

Each 3 Kg of premix contains: Vit. A: 12000000 IU; Vit. D3: 2000000 IU; Vit. E: 10000 mg; Vit. K3: 2000 mg; 

Vit. B1:1000 mg; Vit. B2: 5000 mg; Vit. B6:1500 mg; Vit. B12: 10 mg; Vit. Biotin: 50 mg; Choline chloride: 

250000 mg; Pantothenic acid: 10000 mg; Nicotinic acid: 30000 mg; Folic acid: 1000 mg; Minerals: Mn: 60000 

mg; Zn: 50000 mg; Fe: 30000 mg; Cu: 10000 mg; I: 1000 mg; Se: 100 mg and Co: 100 mg. 
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Table (3): Effect of different dietary treatments on productive performance 

Items 
Treatments 

1 2 3 4 5 Sig. 

Initial body 

weight (g) 
42.90±0.74 43.33±0.49 44.21±1.02 43.77±0.37 44.65±0.64 NS 

Body weight 

gain (g) 
1344.35±33.75 1332.16±43.09 1307.79±22.38 1342.56±34.82 1442.68±64.53 NS 

Feed 

consumption (g) 
2636.94±26.38 2638.43±36.96 2559.32±86.71 2732.95±83.36 2730.64±86.21 NS 

Feed conversion 

ratio (feed/ gain) 
1.96±0.07 1.98±0.03 1.95±0.03 2.04±0.19 1.89±0.02 NS 

Growth rate  1.87±0.01 1.87±0.01 1.87±0.01 1.87±0.01 1.88±0.01 NS 

Sig. = Significance; NS = Non Significant. 

 

Table (4): Effect of different dietary treatments on protein conversion ratio and energy 

conversion ratio 

Items 
Dietary Treatments 

1 2 3 4 5 Sig. 

 PCR: Protein conversion ratio (g protein/ g gain)  

0–3 weeks 0.37a±0.01 0.38a±0.01 0.35b±0.01 0.38a±0.01 0.35b±0.01 ** 

4–5 weeks 0.48±0.03 0.48±0.01 0.50±0.02 0.51±0.08 0.47±0.01 NS 

0–5 weeks 0.43±0.01 0.43±0.01 0.43±0.01 0.44±0.04 0.41±0.01 NS 

 ECR: Energy conversion ratio (1000 Kcal/ g gain)  

0–3 weeks 49.01a±0.24 47.89a±0.11 45.17c±0.57 48.76a±0.06 46.30b±0.43 ** 

4–5 weeks 72.67±5.06 68.78±2.39 71.83±2.77 75.27±2.41 68.69±1.59 NS 

0–5 weeks 60.84±2.41 58.33±1.26 58.50±1.09 62.01±6.17 57.49±1.01 NS 

a, b, c Means within the same row with different superscripts are significantly different; Sig. = 

Significance; ** = (p≤0.01), NS = Non Significant. 

 

Table (5): Effect of different dietary treatments on some of carcass traits 

Items 
Treatments 

1 2 3 4 5 Sig. 

Live Body 

weight (g) 
1486.67±20.48 1493.33±36.66 1498.33±64.31 1581.67±69.30 1478.3±33.70 NS 

Breast% 34.60ab±0.39 34.12ab±0.53 35.10ab±1.23 33.41b±0.45 36.41a±0.49 * 

Wings% 7.87±0.20 5.04±0.33 7.67±0.28 6.86±0.19 6.79±0.35 NS 

Thighs% 18.95ab±0.36 19.56a±0.08 16.90c±0.05 19.27ab±0.35 18.38b±0.47 ** 

Drum-stick% 9.11±0.13 7.94±0.57 8.87±0.57 9.15±0.77 7.66±0.21 NS 

D
ru

m
-S

ti
ck

 

Skin% 0.74abc±0.07 0.61bc±0.09 0.91a±0.11 0.86ab±0.08 0.51c±0.06 * 

Muscle% 7.17±0.22 6.27±0.48 6.79±0.49 7.05±0.62 6.01±0.22 NS 

Bone % 1.19±0.07 1.06±0.05 1.16±0.03 1.24±0.15 1.14±0.06 NS 

a, b, c Means within the same row with different superscripts are significant1y different. 

Sig. = Significance; ** = (p≤0.01); * = (p≤0.05); NS = Non Significant. 
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Table (6): Effect of different dietary treatments on drum-stick meat composition 

Items 
Treatments 

1 2 3 4 5 Sig. 

Dry matter% 26.31±0.70 24.95±0.32 26.28±0.48 25.08±0.23 25.51±0.36 NS 
Ash% 3.43a±0.40 3.22a±0.22 2.01b±0.39 3.47a±0.37 4.14a±0.41 * 
Crude fat% 16.87a±1.09 13.94ab±1.53 16.14a±0.67 12.73b±0.58 12.34b±0.63 * 
Crude protein% 72.16ab±1.97 77.48a±1.85 67.17b±4.68 75.47a±0.67 78.60a±0.93 * 

a, b, c Means within the same row with different superscripts are significant1y different. 

Sig. = Significance; * = (p≤0.05);  NS = Non Significant. 

 
Table (7): Effect of different dietary treatments on tibia bone traits 

Items 
Treatments 

1 2 3 4 5 Sig. 

Tibia length (cm) 8.60a±0.11 8.16b±0.12 8.36ab±0.06 8.60a±0.10 8.20b±0.05 * 
Tibia width (cm) 0.55±0.01 0.55±0.02 0.55±0.01 0.61±0.06 0.60±0.02 NS 
Seedor Index1 0.48±0.01 0.43±0.01 0.45±0.02 0.50±0.05 0.49±0.01 NS 
Robusticity index2 4.15±0.01 4.10±0.07 4.07±0.09 4.04±0.12 4.03±0.07 NS 
Breaking strength3 (N) 172.51±22.89 146.38±7.34 148.17±15.52 191.53±29.91 131.14±10.29 NS 

a, b, c Means within the same row with different superscripts are significant1y different. 

Sig. = Significance; * = (p≤0.05); NS = Non Significant. 

1: Seedor et al. (1991); 2: Reisenfeld (1972); 3: Crenshaw et al. (1981). 

 

Table (8): Effect of different dietary treatments on tibia bone composition  

Items 
Treatments 

1 2 3 4 5 Sig. 

Dry tibia weight% 0.30ab±0.01 0.25c±0.01 0.28bc±0.01 0.31a±0.01 0.27c±0.01 ** 
Dry matter% 47.33a±0.68 44.83b±0.79 43.54b±1.06 44.46b±0.43 47.59a±0.79 ** 
Ash% 22.89ab±2.28 25.62a±1.48 25.68a±0.76 20.43b±0.57 25.81a±1.21 * 
Calcium% 21.83±1.26 23.60±2.22 23.25±0.78 21.98±1.18 20.67±0.53 NS 
Phosphorus%  19.69±0.44 19.74±4.49 19.18±3.29 18.56±1.27 18.36±1.64 NS 

a, b, c Means within the same row with different superscripts are significant1y different.  

Sig. = Significance; ** = (p≤0.01); * (p≤0.05). NS = Non Significant. 

 

Table (9): Effect of different dietary treatments on some economic traits 

Items 
Treatments 

1 2 3 4 5 

Average feed intake (Kg) 2.63±0.02 2.63±0.03 2.56±0.08 2.73±0.18 2.73±0.08 

Sold carcass weight (Kg) 1.05±0.01 1.01±0.04 1.04±0.05 1.09±0.06 1.04±0.02 

Feed Cost (LE) 9.66±0.09 9.19±0.12 9.00±0.30 9.70±0.64 9.79±0.30 

Total Cost (LE) # 14.66±0.09 14.19±0.12 14.00±0.30 14.70±0.64 14.79±0.30 

Total Return (LE) * 19.44±0.24 18.61±0.95 19.20±0.94 20.28±1.10 19.31±0.49 

Net Return (LE) 4.77±0.15 4.42±0.93 5.20±0.83 5.58±1.60 4.52±0.64 

Economic Efficiency 32.56±0.88 31.16±6.59 37.15±5.87 38.90±11.95 30.73±4.69 
Relative Economic 

Efficiency 
100.00±0.00 95.69±20.24 114.09±18.05 119.47±36.71 94.38±14.42 

# Total Cost = (Feed Cost + price of one-day live chicks + incidental costs); * 

According to the local price of Kg sold carcass which was 18.50 L.E. 
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 الملخص العربى

قطعيات  ،ستخدام فول الصويا كامل الدهن فى عالئق بدارى التسمين على األداء اإلنتاجىإتأثير 

 صفات العظم والعائد االقتصادى ،تركيب اللحم، الذبيحة

 وان عبدالعزيز محمود عبدالعزيزمر ؛نعمة هللا جمال الدين محمد على ؛ليمان الفحامأحمد إبراهيم س

 العربية مصرجمهورية  -جامعة عين شمس  -كلية الزراعة  -قسم ٳنتاج الدواجن   

 

ستبدال الزيت النباتى بمستويات مختلفة من فول الصويا كامل الدهن فى عالئق إالتجربة بهدف التعرف على تأثير أجريت 

 .لحم وصفات العظم والعائد االقتصادىلتركيب الكيميائى البدارى التسمين على األداء اإلنتاجى وقطعيات الذبيحة و

، 4%، 6% (T3 ،)8% ،01% (T4 ،)01%(، T2) %4، %2مستويات من فول الصويا كامل الدهن ] 4 تستخدما

02% (T5 ]) كنترول  %4، %2الستبدال وذلك( وأزيت فول الصويا T1) .أثناء فترتى البادئ والنامى على التوالى 

 3بها مجموعات متساوية وكل مجموعة  5قسمت إلى التى كتكوت هبرد عمر يوم و 051عدد التجربة  خالل هذهستخدم ا

 كتاكيت. 01مكررات بكل منها 

لذبيحة المختلفة لقياسات الطيور من كل معاملة عشوائياً لدراسة  3ر اختيتم إ يوم( 35عمر ) نهاية التجربةفى 

 .الساق وعظام

 أوضحت النتائج التالى:

 ستهالك العلف، معامل التحويل الغذائى ومعدالت النمو.إالمعامالت الغذائية على وزن الجسم المكتسب، لم تؤثر  -

ستفادة من طاقة وبروتين العالئق فى فترة البادئ )صفر إ( أفضل T5 أو T3الكتاكيت المغذاة على عالئق )أعطت  -

 سبوع(.ا 3 –

 (T5 أو T3الكتاكيت المغذاة على عالئق ) أن، )الدبوس( قطعيات الذبيحة وتركيب لحم الساقأوضحت بيانات  -

اة على ذتاكيت المغللفخذ بالمقارنة بالمعامالت التجريبية األخرى بينما سجلت الك % للصدر وأقل % أعلىسجلت 

دهن خام بالمقارنة  نسبة مئوية للرماد مع أقل نسبة مئوية( أعلى محتوى من البروتين الخام وT5عليقة )

 بالمعامالت األخرى.

أقل قد سجلت ( T5الكتاكيت المغذاة على عالئق ) لها أنصفات عظمة الساق والتركيب الكيميائى أوضحت بيانات  -

للفوسفور( بالمقارنة  النسبة المئويةللكالسيوم و النسبة المئوية الكسر، الوزن الجاف،ة القيم لعظم الساق )طول، قو

 بمعاملة الكنترول.

فى عالئق  % 01 و % 8 ستخدامه بمعدلإالصويا كامل الدهن يمكن أن فول لنتائج لالتقييم االقتصادى أوضح  -

وذلك للحصول على )الزيت النباتى( الصويا الخالية من زيت و( على التوالى )البادئ والنامىبدارى التسمين 

 على األداء اإلنتاجى وصفات الذبيحة وعظمة الساق. سلبىقتصادى بدون تأثير إأفضل عائد 


