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ABSTRACT 
The present experiment was conducted to determine the effect of different levels of dietary olein oil on 
broiler chickens performance. The dietary plant oils olein (OO) was tested for energy supplementation 
values in poultry at levels 0, 3, 6 and 9% utilizing isonitrgenous (22.5% CP), semi-isocaloric 
(3.10Mcal/kg) rations and run in three experiments. Ninety six, 7 days-old, 75g initial weight, unsexed 
Ross-308 broiler chicks were used for each experiment in a complete randomized design 4x4x6. 
Chicks were fed for 50 days. Experimental parameters covered performance (with energy retention 
values determined by the comparative slaughter technique CST), Blood hemogram, serum metabolites, 
enzyme activities and electrolytes, slaughter and carcass data and economic appraisal. 
Supplementation with the oils improved performance (p>0.05). OO gave significant (p<0.05) values in 
final, weight gain and feed conversion ratio. Results of energy retention showed similar values in 
initial energy, but final and gained energy revealed significant (p<0.05) differences between treatment 
groups. Hematological values, serum metabolites, serum enzyme activities and serum electrolytes 
were not seen significantly (p>0.05) different. The effect of adding OO on absolute slaughter weights 
showed no significant (p<0.05) differences except in heart and liver which were higher in group C 
(22.80±03.50 and 53.80±04.80 respectively) and with percent slaughter values, no significant (p>0.05) 
differences were recorded except for liver of group C (02.12±00.25) which was the higher. Use of OO 
indicated no significant (p>0.05) differences between groups in both absolute and percent slaughter 
values. Supplementation with the three oil treatments had no effect (p<0.05) on all absolute and 
percent carcass cuts values or meat chemical composition, but OO affected significantly (p<0.05) the 
drum and drum muscle absolute weight values, being highest in group C (260.00±21.60 and 
192.50±25.00 respectively). The oil olein affected significantly (p<0.05) the thigh bone absolute 
weight value in group D (50.00±08.20) which was the higher. Use of OO gave significant (p<0.05) 
tenderness and juiciness values in groups A (05.70±00.30 and 05.30±00.10 respectively).Tenderness 
was affected significantly (p<0.05) by OO and the highest value gained in group A was (05.70 
±00.30). Economically appraised values were Profitability ratio (01.02) of the test group D (9% olein 
oil) was the higher of the test groups.  
Keywords: Blood hemogram, serum, olein oil, juiciness, Profitability ratio, serum metabolites 

 

INTRODUCTION 
Many different grades of fat have been used as feed ingredients by the broiler industry. In recent years 
the composition of the different fat grades has varied more than in the past. Feed fats provide one 
essential nutrient (linoleic acid) and dietary ME. Fetarita (white sorghum) and groundnut meal based 
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diets, there is nearly always an excess of linoleic acid when fat is added to meet energy requirements. 
Therefore, the value of the various fats and oils in least-cost linear feed formulation is entirely 
dependent on their ME contents, and the ME content of the fats should be dependent on their 
digestibility and absorption. Most vegetable fat sources have a high content of unsaturated fatty acids. 
Bavelaar and Beynen, (2003) documented that the use of unsaturated dietary fats decreases the melting 
point of the fat in the broiler carcass while Gläser et al., (2004) showed diminishing the firmness or 
consistency of the fat. Garrett and Young (1975) reported that many factors influence the absorption of 
fats. The chemical character of the fat itself is important. Absorption will be influenced by whether the 
fatty acids are free fatty acids or triglycerides. Pesti et al., (2002) free fatty acids were significantly 
correlated with performance responses. Bou et al., (2004) demonstrated that the fatty acid profile of 
plasma and immune tissues reflects the fatty acid composition of the diet. Smink et al., (2008) reported 
that randomization of palm oil would increase its digestibility, especially that of its palmitic acid 
(C16:0) component, with subsequent changes in the fatty acid composition in body tissues. The 
objective of the present study was to evaluate the effects of different levels of dietary olein oil on 
broiler chickens performance. 

 
MATERIALS AND METHODS 
The experiments testing different levels of plant oil, Olein oil (OO) at different levels in broiler 
rations. These oils were analyzed as shown in Table 1. 
Table 1. Analysis of experimental oils  

Oil  Palmatic 

%  

Oleic 

 %  

Linoleic %  Peroxide value (mill 

equivalents /kg)  

Free fatty 

acids %  

Viscosity 

(centipoises)  

Cottonseed  30.00  13.50  56.50  08.00  00.30  50.20  

Olein  42.13  44.64  13.23  06.00  00.30  60.40  

 
 

 
 

 

Sequence resolution of fatty acids of Olein oil= Palmitic, Stearic, Oleic, and Linoleic  

 
This experiment was conducted during winter season (January, 18

th
 ~ March, 8

th
 2007). The ambient 

temperature averaged 14.7 - 32.6 °C during the experimental period. Experimental chicks Ninety six 
7days–old commercial unsexed broiler chicks of Ross 308 strain were purchased from the same 
previous source and transported to the same destination. Chicks weighing, adaptation and allotment to 
groups and replica followed the same plan as in experiment one. Previous and on-farm vaccinations 
were nominated in the first experiment. The previously named soluble multi-vitamin compounds and 
antibiotics in experiment were given during the first 3 days of age and for 4 days before and after 
vaccination to guard against stress.  
 

 

Figure: Resolute fatty acids of Olein oil 
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Birds and Housing 

Ninety six commercial broilers (Ross-308) were obtained at hatch (trial d 0) from a commercial Coral 
hatchery and transported to Student Poultry Premises, Faculty of Agricultural Studies, Sudan 
University of Sciences and Technology, Shambat. Broilers were evaluated upon receipt for signs of 
disease or other complications that may have affected the outcome of the study. Following 
examination, broilers were weighed, identified with a wing band, and placed randomly in 0.914 m × 
1.219 m (3 ft × 4 ft) floor pens at a density of approximately 0.305 m2 (1.0 ft2) of available floor 
space per broiler; new pine shavings with a minimal amount of saw dust was provided as litter. Pens 
were separated by a wire partition and did not touch other pens from any side to minimize potential for 
cross-contamination. A continuous 24-h lighting program was followed. Birds were observed 3 times 
daily for overall health, behavior and evidence of toxicity, and environmental conditions. No type of 
medication was administered during the entire feeding period. Mortalities were recorded, drinking 
water was provided for ad libitum consumption. 
Experimental Design 

The experimental design for this study was a randomized complete design with 4 dietary treatments 
(control, and 3 commercial references). There were 6 broilers per pen and 4 pens (replicates) 4 per 
treatment giving a total of 96 broilers per treatment. Broilers were fed their respective dietary 
treatments from time of (trial d 7) to 50 d of age.  
Diets 

Diet was fed in one phase (d 7 to 50) to minimize the possibility of cross-contamination between diet 
was offered as a mash feed for ad libitum consumption, and formulated to meet the nutrient 
requirements of a typical commercial broiler diet using the NRC Nutrient Requirements for Poultry 
(1999) as a guideline of Central animal nutrition research laboratory animal production research 
centre, Kuku, Khartoum North Sudan. Diets were prepared at the mill of animal department. Control, 
test, or reference olein oil was added to the indicated diets in equal amounts; requirements for protein, 
lysine, methionine, cystine, calcium, and phosphorus were met recommendation ingredients. Also diet 
was formulated to the same ME level 3,100 kcal of ME/kg. Tables 1, 2 and 3 show the composition of 
diets. All feeds were subjected to analysis for crude protein (N x 6.25) and found to be in agreement 
with calculated values. Diets were fed in mash form. 

Table 3. Percent inclusion rates (as fed basis) and calculated analyses (dry-matter basis) of 

experimental diets fed to broiler chicks for 50 days. 

Ingredients Ration (0)% Ration (3)% Ration (6)% Ration (9)% 
Fetarita 60.50 53.50 43.00 33.00 

Ground nut cake 12.50 14.50 15.00 15.00 
Sesame cake 15.00 14.00 14.00 14.00 

Wheat bran 05.00 08.00 15.00 22.00 
Olein oil 00.00 03.00 06.00 09.00 

Salt 00.50 00.50 00.50 00.50 
*Concentrate 05.00 05.00 05.00 05.00 

Limestone 01.50 01.50 01.50 01.50 
Total 100.00 100.00 100.00 100.00 

Calculated analysis 
Dry matter 96.22 96.31 96.51 98.18 

Crude protein% 22.40 22.50 22.50 22.40 
Ether extract% 03.20 03.50 03.30 03.40 

Crude fiber% 12.50 11.80 10.70 11.20 

N-free extract 54.12 54.31 56.21 56.78 
Ash% 04.00 04.20 03.80 04.40 

M E, Mcal/Kg 03.04 03.12 03.15 03.17 
*crudeprotein:40.00;crudefat:4.00;crudefiber:2.00;Calcium:4.00;Phosphorus(avail):4.00;Lysine:12.00;Methionine:3.00;Meth+Cyst. :3.20;Met
.Energy:2100Kcal/Kg;Sodium:2.60, product: vit . A: 200.000 I. U / Kg; vit . D3: 40.000 I.U/Kg; vit .E : 500mg/Kg; vit . B1: 

15mg/Kg;vit.B2:100mg/kg;vit.B6 :20 vit.B12:300mcg/Kg; Biotin :1.000mcg/Kg ; Nicotinic acid :600mg/Kg ;Folic acid :10mg/Kg ;vi t .K3 
:30 mg/Kg ;pantothenic acid: 150 mg/Kg ; choline chloride: 5.000 mg/Kg ; copper: 100 mg/Kg ; iodine: 15 mg/Kg ;Cobalt :3 mg/Kg; 
selenium:2 mg/Kg ; manganese: 1.200mg; zinc: 800 mg/Kg ; iron: 1.000 mg/Kg ; B.H.T . :900 mg/Kg ;Salinomycin -Na :1.200. 
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Data collected  

Performance data- Average body weight, weight gain and feed consumption (g) for each groups were 
determined weekly throughout the experimental period. Health of the experimental stock and 
mortalities were closely observed. 
Blood and serum profiles- Blood samples withdrawn from the heart, wing or jugular veins were 
analyzed for a complete hemogram, Hb concentration, PCV and RBC and WBC counts. Serum 
prepared from the same sample withdrawn was analyzed for concentrations of metabolites, total 
protein, cholesterol, urea, glucose, enzyme activities Alkaline phosphatase (ALP), Aspartate amino 
transferase (AST) and minerals P and Ca.  
Slaughter procedure and Carcass data- hot carcass data at the end of the 7th week, the birds were 
fasted overnight with only water allowed before terminally slaughtered, these were described by 
Mohammad (1997). 
Hematological methods  

These were described by Schalm, (1965). Blood samples from chicks were collected from the wing 
vein into clean dry bottles containing the anti-coagulant heparin for blood analysis. Samples for sera 
preparation were collected into clean dry bottles. Terminally, blood was collected on slaughter from 
the severed vessels. 
Hemoglobin (Hb) concentration  

Hemoglobin concentration (g/100 mL) was measured following the method of cyanmethemoglobin 
Tazawa et al., (1988). 
 Packed Cell Volume (PCV)  

Packed cell volume was determined by the microhematocrit technique. Hemoglobin concentration was 
determined by a colorimetric method with the addition of a sample centrifugation (1,600 × g, 5 min) 
before reading Campbell (2004). 
White Blood Cell (WBC) count  
The proportions of the various WBC populations were manually determined using Wright-stained 
blood smears Wang et al., (2003). 
Chemical methods  
Feed analyses- This was according to A.O.A.C (1990) the experimental diets and meat samples were 
proximately analyzed. 
Cholesterol determination  

Meat cholesterol determination was carried out on total lipid extract according to Bortolomeazzi et al. 
(1990) 
Total protein 
Total serum protein was analyses According to A.O. A.C (1990)   
Urea 

Serum urea concentration was analyzed According to Fossati et al., (1980) 
Calcium and Phosphorus 

The Ca and P contents of the experimental rations and excreta were determined by using the nitric-
perchloric acid digestion method of Zasoski and Burau (1977) 
Determination of oils contents Fatty acids composition  

Fatty acids composition was determined by Gas Liquid Chromatography (GLC) using a Pye – Unicam 
– GCD model according to A.O.C.S. (2000). 
Viscosity 

The peroxide value is a measure of those substances in sample, expressed in item of centipoises. The 
viscosity of the oil samples was recorded using an Ostwald-U-tube viscometer according to Cocks and 
Van Rede (1966). 
Peroxide value (PV) 

The PV of the oil samples was determined according to the (A.O.A.C., 1990). 
Free Fatty Acids % 

The method used for determination. The free fatty acids (FFAs) were run according to (A.O.A.C. 
1990). 
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Method applied for the comparative slaughter technique 

These were described by Mohammad (1997).Energy was determined from proximate analyses values 
using Lodhi et al. (1976) equation.  
The taste panel  

These were described by following recommended procedure of Hawrysh et al., (1980). 
Statistical analysis  

The experimental design was completely randomized. Data in performance, hemogram, serum 
metabolites and enzyme activities beside slaughter, carcass yield and quality were all analyzed using 
One-way Analysis of Variance (ANOVA). Frequency distributions were set and treatment means were 
compared for significance at the 5% level of probability (Obi, 1990). 

 

RESULTS 
Initially, a total of 96 random primers were tested, the performance values of broiler chicks fed 
different levels of Olein oil for 50 days are shown in Table 3. Treatment effect in all performance 
values was not significant. All groups started and finished at similar (p>0.05) body weight. Mean 
values for body weight gain, daily feed intake, feed conversion ratio and mortality (%) were similar 
(p>0.05). 
 
Table 3. Analysis of variance and average (mean ± st.dev) performance values of broiler chicks fed 

different levels of olein oil for 50 days. 

Items  F†  value  Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Initial weight 01.70 NS 74.60±08.40 74.60±10.60 81.70±05.70 84.04±03.30 

Final weight 01.30 NS 2327.60±41.90 2161.30±278.40 2127.80±107.70 2268.30±136.30 

Weight Gain 01.30 NS 2253.02±40.00 2086.70±274.40 2046.10±103.30 2184.10±138.50 

Daily Feed intake 00.20NS 90.93±06.98 91.40±10.20 87.40±11.03 87.80±04.20 

Daily energy intake  

(kcal /g) 

01.53NS 276.42±21.21 285.19±31.93 275.25±34.75 278.32±13.32 

Feed Conversion Ratio 01.10NS 02.03±00.20 2.20±00.20 02.13±00.30 02.03±00.10 

Mortality % 00.33NS 04.20±08.35 00.00±00.00 04.20±08.35 04.20±08.35 

Initial weight 01.70 NS 74.60±08.40 74.60±10.60 81.70±05.70 84.04±03.30 
†At (3 , 12) d.f. NS = not significantly different (p>o.05). 

*Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
Mean values of final weight and weight gain showed higher (p>0.05) values in group A 
(2327.60±41.90 and 2253.02±40.00 respectively). Daily feed and energy intake recorded highest 
(p>0.05) values in group B. The A and D groups recorded superior (p>0.05) feed conversion ratios 
(02.03±00.20 and 02.03±00.10) respectively than the other groups. Mean mortality (%) recorded zero 
values (p<0.05) in group B. Energy balance of broiler chicks fed different levels of olein oil for 50 
days, using the comparative slaughter technique, was shown in Table 4. 

 
Table 4. Analysis of variance and average (mean ± st.dev) Energy (kcal) balance values of broiler chicks 

fed different levels of olein oil for 50 days. 

Items  F† - value  Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Initial 30.32
NS

 465.06±07.70 465.06±07.70 465.06±07.70 465.06±07.70 

Final 189.23* 1078.65c±01.91 1100.51b±01.61 1098.52b±04.73 1145.70a±04.72 

Gain 189.23* 613.59c±01.91 635.45b±01.60 633.46b±04.73 680.64a±04.72 
†At (3, 12) d.f. NS = not significantly different (p>o.05). 

 *Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
Treatment effect was significant (p<0.05) in final and body energy gain. Highest and lower energy 
retentions were recorded by group D and A respectively.  
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The hematological values of broiler chicks fed different levels of Olein oil for 50 days are shown in 
Table 4. Treatment effect in all hematological values was not significant (p>0.05). 
 
Table 4. Analysis of variance and average (mean ± st.dev) hematological values of broiler chicks fed 

different levels of Olein oil for 50 days. 

Items F† - value Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Packed Cell Volume (PCV %) 00.10
NS

 22.70±03.20 21.70±04.50 22.40±00.70 23.oo±01.30 

Hemoglobin (Hb %) 00.04
NS

 08.90±01.70 08.50±02.50 08.60±00.50 08.90±00.80 

Red Blood Cell (RBC)(×106) 00.30
NS

 02.30±00.40 02.10±00.20 02.10±00.50 02.04±00.20 

White blood cell (WBC) 

(×103) 

00.60
NS

 07.58±10.37 07.29±00.86 06.69±00.08 07.00±00.66 

†At (3 , 12) d.f. NS = not significantly different (p>o.05). 

*Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
The Packed Cell Volume (PCV) values were highest (p>0.05) in group D (23.00±01.30). Groups A 
and D recorded equal (08.90±01.70 and 08.90±00.80 respectively) and higher (p>0.05) Hemoglobin 
Hb%. Mean of Red Blood Cell RBC and White Blood Cell WBC values were higher (p>0.05) in 
groups D and A (02.04±00.20 and 07.58±10.37 respectively).  
The serum metabolite values of broiler chicks fed different levels of Olein oil for 50 days is shown in 
Table 5. Treatment effect in all serum metabolites is not significant (p>0.05). 
 
Table 5. Analysis of variance and average (mean ± st.dev) serum metabolite values of broiler chicks fed 

different levels of Olein oil for 50 days. 

Items F† - value Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Cholesterol (mg/dl) 00.80NS 141.80±12.50 151.20±17.80 144.50±14.10 134.40±09.10 

Glucose (mg/dl) 00.10NS 192.90±105.80 214.70±134.50 200.90±103.20 166.90±74.90 

Total protein (g/dl) 00.20NS 03.20±00.80 02.80±01.00 03.00±00.80 03.30±00.90 

Urea (mg/dl) 00.20NS 14.30±05.00 17.10±04.90 15.00±00.60 17.10±07.80 

Cholesterol (mg/dl) 00.80NS 141.80±12.50 151.20±17.80 144.50±14.10 134.40±09.10 

Glucose (mg/dl) 00.10NS 192.90±105.80 214.70±134.50 200.90±103.20 166.90±74.90 
†At (3 , 12) d.f. NS = not significantly different (p>o.05). 

 *Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

Mean values of both cholesterol and glucose were highest (p>o.05) in group B (151.20±17.80 and 
214.70±134.50 respectively), but total protein is higher (p>o.05) in group D (03.30±00.90). Values of 
groups B (17.10±04.90) and D (17.10±07.80) were equal and higher (p>o.05) for Urea.  
The serum electrolytes and enzyme activities value of broiler chicks fed different levels of Olein oil 
for 50 days are shown in Table 6. The treatment effect in all serum electrolytes and enzyme activities 
is not significant (p>o.05). Mean values of calcium, inorganic phosphorus, ALP and AST recorded 
higher values (p>o.05) in only group D. 
Table 6. Analysis of variance and average (mean ±st.dev) serum electrolytes and enzyme activities value of 

broiler chicks fed different levels of Olein oil for 50 days. 

Items F† - value Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Calcium (mg/dl) 00.90NS 09.40±01.60 08.70±01.20 08.30±01.80 10.30±01.70 

Phosphorus (mg/dl) 00.10NS 01.20±00.50 01.30±00.20 01.20±00.30 01.40±00.60 

ALP (IU/l) 00.50NS 180.20±61.80 226.60±102.10 216.90±161.60 377.80±391.50 

AST (IU/l) 00.50NS 18.30±02.30 19.70±03.40 20.70±05.50 22.60±06.30 

Calcium (mg/dl) 00.90NS 09.40±01.60 08.70±01.20 08.30±01.80 10.30±01.70 

Phosphorus (mg/dl) 00.10NS 01.20±00.50 01.30±00.20 01.20±00.30 01.40±00.60 
†At (3 , 12) d.f. NS = not significantly different (p>o.05). *Denotes f-value significant at p<0.05. Means in a row bearing the 

same letter or no letter superscript do not differ significantly (p>0.05). 
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The slaughter values of broiler chicks fed with different levels of Olein oil for 50 days are shown in 
Table 7. Treatment effect in slaughter values is not significant (p>0.05). 
 
Table 7. Analysis of variance and average (mean ± st.dev) slaughter values (g) of broiler chicks fed with 

different levels of Olein oil for 50 days. 

Items F† - value Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Slaughter weight 03.44 NS 2155.00±214.13 1980.00±121.72 1936.30±146.54 2298.80±217.42 

Empty body weight 03.43 NS 2141.28±214.94 1966.85±120.56 1924.23±144.91 2284.10±215.67 

Hot carcass weight 02.50 NS 1649.60±257.90 1546.20±76.60 1499.40±115.90 1810.80±189.03 

Heart 00.02NS 16.60±01.90 16.30±03.90 16.90±06.40 16.70±01.00 

Liver 03.20NS 40.00±04.10 45.00±10.00 36.30±04.80 51.30±08.50 

Gizzard 04.20NS 40.00±04.10 38.80±09.50 35.00±04.10 48.80±02.50 

Intestine 00.96NS 77.53±06.39 74.35±10.12 67.98±13.45 82.85±17.89 

Abdominal fat 01.50NS 31.30±10.30 40.00±07.10 26.30±11.80 38.80±11.80 

Slaughter weight 03.44 NS 2155.00±214.13 1980.00±121.72 1936.30±146.54 2298.80±217.42 

Empty body weight 03.43 NS 2141.28±214.94 1966.85±120.56 1924.23±144.91 2284.10±215.67 

Hot carcass weight 02.50 NS 1649.60±257.90 1546.20±76.60 1499.40±115.90 1810.80±189.03 

Heart 00.02NS 16.60±01.90 16.30±03.90 16.90±06.40 16.70±01.00 
†At (3 , 12) d.f. NS = not significantly different (p>o.05). 

 *Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
Mean values of slaughter weight, empty body weight, hot carcass weight, liver, gizzard and intestine 
were highest (p>0.05) in group D. Heart and abdominal fat mean values were highest (p>0.05) in 
group C and B (16.90±06.40 and 40.00±07.10 respectively).  
The percent slaughter values out of empty body weight of broiler chicks fed different levels of Olein 
oil for 50 days is shown in Table 8. Treatment effect in all percent slaughter values out of empty body 
weight (EBW) were not significant (p>0.05). 
 

Table 8. Analysis of variance and average (mean ±st.dev) percent slaughter values out of EBW 

of broiler chicks fed different levels of Olein oil for 50 days. 

Items  F† - value  Olein oil levels  
A (0%) B (3%) C (6%) D (9%) 

Hot carcass 00.30NS 76.84±06.38 78.66±01.03 77.98±03.48 79.22±01.82 
Heart 00.41NS 00.78±00.12 00.82±00.15 00.87±00.27 00.74±07.09 

Liver 02.37NS 01.88±00.20 02.27±00.35 01.86±00.22 02.25±00.34 
Gizzard 00.93NS 01.88±00.10 01.97±00.50 01.82±00.23 02.15±00.25 

Intestine 00.14NS 03.67±00.63 03.77±00.41 03.52±00.55 03.62±00.64 
Abdominal fat 01.24NS 01.49±00.54 01.96±00.32 01.36±00.57 01.68±00.39 

Hot carcass 00.30NS 76.84±06.38 78.66±01.03 77.98±03.48 79.22±01.82 
Heart 00.41NS 00.78±00.12 00.82±00.15 00.87±00.27 00.74±07.09 

†At (3 , 12) d.f. NS = not significantly different (p>o.05). 

*Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
Hot carcass and gizzard recorded highest values (p>0.05) in group D. Mean value of heart is highest 
(p>0.05) in group C (00.90±00.24). Liver, intestine and abdominal fat showed higher (p>0.05) values 
in group B.  
The carcass cuts and tissue values of broiler chicks fed different levels of Olein oil for 50 days is 
shown in Table 9. Treatment effect in all carcass cuts and tissue was not significant except for thigh 
bone (p<0.05). Thigh, thigh muscle, breast and breast muscle recorded higher (p>0.05) values in group 
A. Drum, drum bone and drum muscle showed higher (p>0.05) values in group D, together with the 
value (50.00±08.20) of the thigh bone (p<0.05). Mean value of breast bone (90.00±27.10) was higher 
(p>0.05) in group B. 

AbdalQadir et al….. Int. J.  Innovative Agric. & Bio. Res. 3 (1):34-46, 2015 



41 

 

Table 9. Analysis of variance and average (mean ±st.dev) carcass cuts and tissue values (g) of broiler 

chicks fed different levels of Olein oil for 50 days. 

Items  F† - value  Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Thigh 00.60NS 255.00±33.20 230.00±31.60 225.00±44.30 245.00±33.20 

Thigh bone 06.40* 42.50ab±05.00 35.00bc±05.80 30.00c±08.20 50.00a±08.20 

Thigh muscle 00.20NS 212.50±33.04 195.00±31.10 195.00±48.00 195.00±31.10 

Drum 01.50NS 205.00±17.30 190.00±21.60 192.50±33.04 250.00±78.70 

Drum bone 00.80NS 55.00±12.90 52.50±05.00 52.50±09.60 62.50±12.60 

Drum muscle 01.20NS 150.00±08.20 137.50±17.10 140.00±25.80 187.50±76.80 

Breast 00.30NS 487.50±108.70 442.50±37.70 442.50±68.50 465.00±102.80 

Breast bone 01.70NS 60.00±21.60 90.00±27.10 72.50±25.00 57.50±15.00 

Breast muscle 00.70NS 427.50±92.50 362.50±12.60 370.00±62.20 407.50±88.10 
†At (3 , 12) d.f. NS = not significantly different (p>o.05). 

*Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
The percent meat chemical values of broiler chicks fed different levels of Olein oil for 50 days is 
shown in Table 10. Treatment effect in all meat chemical components is not significant (p>0.05).  
 
Table 10. Analysis of variance and average (mean± st.dev) percent meat chemical values of broiler chicks 

fed different levels of Olein oil for 50 days. 

Items F† - 

value 

Olein oil levels 

A (0%) B (3%) C (6%) D (9%) 

Moisture 00.80NS 69.80±03.20 68.80±01.60 68.80±02.20 70.90±01.90 

C.P 00.70NS 19.90±01.80 19.30±00.13 20.30±01.13 19.14±01.10 

E.E 01.30NS 06.40±03. 10 07.80±01.90 08.60±01.10 06.10±02.10 

Ash 00.10NS 00.70±00.40 00.70±00.30 00.70±00.10 00.80±00.30 

Cholesterol (mg) 01.80NS 07.83±01.86 05.04±01.45 09.90±04.07 07.14±03.71 

Moisture 00.80NS 69.80±03.20 68.80±01.60 68.80±02.20 70.90±01.90 
†At (3 , 12) d.f. NS = not significantly different (p>o.05). 
*Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

 
Mean values for all components were higher (p>0.05) in group C except for moisture and ash which 
showed higher values (70.90±01.90 and 00.80±00.30 respectively) in group D. 
The percent meat subjective values of broiler chicks fed different levels of Olein oil for 50 days is 
shown in Table 11. Treatment effect was significant (p<0.05) in tenderness and juiciness. Mean values 
of tenderness and juiciness were highest (p<0.05) in group A together with flavor and color (p>0.05).  

 
Table 11.Analysis of variance and average (mean± st.dev) percent meat subjective values of broiler chicks 

fed different levels of Olein oil for 50 days. 

Items  F† - value  Olein oil levels  

A (0% ) B (3% ) C (6% ) D (9% ) 

Tenderness 19.10* 05.70a ±00.30 02.70b ±00.40 05.00a ±00.80 05.10a ±00.70 

Flavor 01.90NS 05.30±00.20 04.70±00.40 05.30±00.30 04.60±00.80 

Color 01.60NS 05.50±00.50 04.40±00.30 04.60±00.90 04.90±01.20 

Juiciness 18.20* 05.30a ±00.10 02.80c ±00.40 04.60ab ±00.70 04.90b ±00.60 

Tenderness 19.10* 05.70a ±00.30 02.70b ±00.40 05.00a ±00.80 05.10a ±00.70 

Flavor 01.90NS 05.30±00.20 04.70±00.40 05.30±00.30 04.60±00.80 
†At (3 , 12) d.f. NS = not significantly different (p>o.05).  

*Denotes f-value significant at p<0.05. Means in a row bearing the same letter or no letter superscript do not differ 

significantly (p>0.05). 

The Major inputs and margin over major inputs per head of broiler chicks fed different levels of Olein 
oil for 50 days is shown in Table 12. Chick purchase and Feed cost values (SDG) were the major 
inputs considered. The total selling values of meat is the total income obtained. Profitability ratio 
(01.02) of the test group D (9% olein oil) was the higher of the test groups. 
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Table 12. Major inputs and margin over major inputs per head of broiler chicks fed different levels of 

Olein oil for 50 days. 

Items  Olein oil levels  

A (0% ) B (3% ) C (6% ) D (9% ) 

Meat sales (SDG) 11.50 10.80 10.50 12.70 

Chick purchase (SDG) 02.250 02.250 02.250 02.250 

Feed cost (SDG) 03.10 03.40 03.50 03.80 

Major cost of production 07.45 07.75 07.85 08.15 

Margin over major inputs  04.05 03.05 02.65 04.55 

Profitability 35.20 28.20 25.20 35.80 

Profitability ratio 01.00 00.80 00.72 01.02 

Meat sales (SDG) 11.50 10.80 10.50 12.70 

Chick purchase (SDG) 02.250 02.250 02.250 02.250 
*At current (March’ 2007) prices of meat 7.00 SDG/ kg.  

**At current (March’ 2007) price of mash 900 SDG/ kg. 

 

DISCUSSION 
The objective of this study was to investigate the effects of different dietary levels of Olein Oil on 
broiler chickens performance. In poultry management, nutrition is considered master perquisite to 
health and production. Feed cost is major in poultry production. Protein and energy are the major 
chemical constituents of poultry feed. The conventional energy source in poultry feed in Sudan is 
sorghum (AbdalQadir et al., 2014). Plant oils are traditionally used in poultry feed to supplement 
energy in small amounts, but can substantially raise energy. Such partial replacement can save more 
sorghum, decrease feed cost and avail cereals at times of competition for human stable food. There are 
many researches conducted to test the use of fats or oils in broiler rations and Waldroup and Waldroup 
(2005) as major energy supplement, with benefits of increasing firmness of the ration blend, increasing 
palatability and efficiency utilization of the consumed energy. Experimental diets in this study were 
formulated to be isonitrogenous (22.5% crude protein) and semi-isocaloric (3.10 Mcal/kg) according 
to the recommended dietary requirements (NRC, 1999), with three level inclusions (3, 6 and 9%) of 
either plant oil, Olein Oil. 
The apparent health of the experimental birds was good all through the experimental period and in all 
treatments. The general behavior of the stock was also good and the levels of feed intake were normal 
and live weight growth was progressive. Environmental temperature during the experimental period 
fell within the thermo neutral zone, except in the fifth week when a temperature rise has exerted heat 
stress on the experimental birds. Suksombat et al., (2007) reported that in terms of free fatty acid 
composition in broiler meat, conjugated linoleic acid addition significantly increased (P < 0.05) 
saturated fatty acids, especially in thigh muscle, whereas unsaturated fatty acids were unchanged. 
Accumulations of conjugated linoleic acid in meat were significantly increased (P < 0.05) with 
increasing conjugated linoleic acid level in the diet. Smink et al., (2008) concluded that randomized 
palm oil may be used as vegetable oil in broiler nutrition with positive effect on saturated fatty acid 
digestibility when compared with native palm oil and positive effect on firmness of meat when 
compared with vegetable oils rich in unsaturated fatty acids. 
Body weight gain, daily feed intake, energy intake and feed conversion ratio records on plant oils fed 
to broilers at different levels, indicated clearly that the use of OO had improved performance but not 
significantly. This agrees with the findings of Latshaw and Moritz (2009) Amounts of feed or energy 
per day had no effect on the ME content of the feed; however, amounts of energy consumed per day 
had dramatic effects on the proportion of the ME from each gram of feed that was used for 
maintenance, product, or heat increment. 
Tavarez et al., (2011) reported that the presence of an antioxidant in the feed protects lipids from 
further oxidizing, therefore increasing broiler performance and improving shelf life when using 
oxidized oil. Other researchers have documented the negative effects of aflatoxins on total tract 
retention of energy, N, and amino acids in poultry (Verma et al., 2002). Contrasting results with OO 
may be attributed to its characteristics. Factors to be considered in this respect were those of individual 
fatty acids content each exerting its viscosity value or in synergism, besides being relatively free of 
anti-nutritional factors.  
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Hume et al., (2006) concluded that mixed coccidian challenge caused drastic shifts in microbial 
communities. This essential oil blends modulated microbial communities better than AI, avoiding 
drastic shifts after a mixed challenge  
Effect of addition of OO to the broiler diets on hemogram (Hb, PCV, RBC and WBC) values in the 
present study revealed no significant differences between all test groups. Zhang et al., (2007) reported 
that White chickens reared at high altitude presented an increase in red blood cells and hematocrit 
values. It was concluded the adaptation was achieved in Tibetan chickens by increase in red blood 
cells and blood oxygen affinity, decrease in mean cell volume, and reducing susceptivity to 
hypocapnia. 
Blood hemogram values on feeding the vegetable oils to poultry at levels 3, 6 and 9% produce no 
changes in these values and likewise on the health of birds. According to Kral and Suchy (2000) 
comparisons and interpretations in avian medicine of blood profiles are often limited by lack of normal 
values relevant to the individual avian species and within species breeding lines varied for production 
types, levels of production etc. Holst-Schumacher et al., (2010) also observed that triglyceride 
concentrations correlated weakly with total serum cholesterol levels and BW of the broilers. 
Cholesterol in this study agrees with Chowdhury et al., (2002).reported that dietary supplements such 
as garlic, copper, and omega-3 fatty acids have been tested in an attempt to further decrease fat and 
cholesterol contents of poultry meat. Crespo and Esteve-Garcia (2001) observed that abdominal fat 
and cholesterol content of thigh muscle were significantly lower in animals fed sunflower and linseed 
oils than in those fed tallow or olive oil. 
The effect of using OO at different levels on serum metabolic indicators recorded no significant 
differences between all groups. Widyaratne and Drew (2011) suggested that low-protein diets can 
support growth performance equal to high-protein diets when highly digestible ingredients are used.  
According to Wang et al., (2009) proteins are mainly related to lipid metabolism  
Adding of OO at levels (3, 6 and 9%) in broiler rations recorded no significant differences between all 
treatment groups for calcium values, being similar with those recorded. The effect of OO at all 
inclusion levels on slaughter values heart, liver, intestine and abdominal fat weights resulted in no 
significant differences between all treatment groups,  
The similarity of absolute carcass and non-carcass components and difference in these values are 
likely to occur due to individual animal differences. Homogeneity of these components is valid when 
expressed as a percentage of empty body weight. The percent slaughter values on feeding dietary plant 
oils at the three levels showed no differences between groups. 
Carcass cuts expressed as absolute values or percentage of carcass weight were not affected 
significantly by the dietary OO at the three levels fed in the experiment. This trend no doubt reflects 
growth of muscular tissue as the birds mature. Young et al., (2001) recorded that no consistent age-
related yield pattern for wings or drumsticks was detected, but yields of thighs, forequarters, breasts, 
and filets increased as slaughter age increased, especially after 42 d.  
Similarly, yield of leg quarters and wings as well as abdominal fat, both on absolute or percentage 
basis, were not significantly affected by dietary treatments. The authors attributed these similarities to 
the fact that energy / protein ratio was maintained relatively constant within each age period treated. 
These findings agreed with the reports of Stilborn et al., (2010) who noted that the influence of age on 
carcass amino acids content is considered to reflect compositional changes occurring in response to 
growth. Despite selection differences in body fat content between the 2 broiler strain-crosses, carcass 
amino acids content, expressed as a percentage of carcass protein, was not affected by this.  
Drum and drum muscle weights were affected significantly by the dietary addition of OO affected 
significantly the thigh bone weight. Heavier cuts of the carcass like the drum vary directly in weight 
with that of the body. 
Meat chemical composition was not affected by the dietary OO at different inclusion levels. 
Pomianowski et al., (2009) noted that pigeon meat are characterized by high nutritive value. Due to 
low cholesterol and fairly high protein content, it can be used as a valuable inclusive component of the 
human diet. As far as fatty acids composition is concerned, pigeon meat resembles meat types of 
poultry species. Out of 3 meat-type breeds considered in this study, we recommend, in succession, the 
Europigeon, Wrocławski, and King breeds as nutritionally important. 
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Meat cholesterol values obtained were not significantly different on feeding OO at different inclusion 
levels. Ponte et al., (2008)reported in spring the levels of eicosapentaenoic acid (20:5n-3) in breast 

meat were significantly greater in birds consuming pastures, which suggests greater conversion of  -
linolenic acid into eicosapentaenoic acid in these birds. Finally, when compared with meat from 
slower-growing genotypes obtained under the conventional European free-range production systems 
with slaughtering at d 81, meat from birds of the Ross genotype raised intensively and slaughtered at d 
35 seemed to have greater nutritional quality.  
Simsek et al., (2009) observed that Serum total and high-density lipoprotein cholesterol levels were 
reduced with lower stocking densities in the Al groups, but only high-density lipoprotein cholesterol 
was reduced in the Pf groups. Consequently, stocking density and feeding regimen significantly 
changed the composition, fatty acid profile, and serum cholesterol level of chicken meat. Wu et al., 
(2011) in contrast, observed serum high-density lipoprotein cholesterol and triglyceride levels were 
unaffected by dietary treatment. 
Adding OO at different levels to the broiler feed brought about effects such as lowered tenderness and 
juiciness significantly at the 3% level. It was shown clearly that sensible meat values on oil 
supplemented rations cannot be differentiated, especially on tenderness and juiciness, at more than 3% 
level. Eltazi (2000) in a panel test, agreed to significant differences in tenderness and juiciness when 
feeding broilers corn oil at 2, 4 and 6%. According to Grashorn (1995), the most important criteria for 
meat quality are juiciness and tenderness. These two attributes are closely related. For more tender 
meat, juices are released more quickly on chewing, and the juicy sensation of the meat is greater. 
Poultry production is of a short cycle, with good profitability that makes it successful as an industry. 
Supplementation of plant oils improved the performance of broiler chicks and resulted in economical 
benefits. Profitability ratios (01.39, 01.02 and 01.45) of groups D (9% OO), were the highest of the 
test groups. Choice of oil and inclusion level to attain maximum profitability depends on relative 
current prices. 
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