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Abstract – Because of high cost of refined vegetable oil as 

feed energy source for poultry and successful results with 
dietary supplementation of some refining oil wastes for 
broilers, finding of energy feeds alternatives for poultry 

nutrition seems to be essential. The current experiment was 
conducted to compare the growth performance of broilers 
fed control diets contained refined sunflower oil as energy 
source with other two groups fed diets contained frying oil or 

acidulated soap stock as energy sources. They fed on iso-
caloric starter, grower, and finisher diets contained 2.5%, 
3%, and 3.5% of these energy sources at 0-14 days, 14-28, 
and 28-42 day of age, respectively. No significant difference 

were obtained for different parameters of growth 
performance, carcass parts and traits of groups fed diets 
contained refined sunflower oil or frying oil or acidulated 
soap stock of sunflower oil waste. An increased plasma HDL 

and reduced plasma VLDL for groups fed diets contained 
frying oil or acidulated soap stock. A negative relationship 
between plasma cholesterol and triglyceride values was 
observed in the groups fed diets contained frying oil or 

acidulated soap stock and the control birds fed diets 
contained refined sunflower oil. Furthermore, plasma 
malondialdehyde concentrations increased in the birds fed 
diets contained frying oil and those fed diets contained 

acidulated soap stock compared to the control group. It was 
concluded that normal frying sunflower oils and acidulated 
soap stock of sunflower oils can be used as economic 
alternative feed oils for quality refined sunflower oils as 

energy sources in the broiler`s diets. 
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I. INTRODUCTION 
 

Energy is one of the most important nutrients of broiler 

chicken’s diets, because of its regulatory role for feed 

intake, which affect the nutrients balance of diet. Fats are 

most valuable source of energy in poultry rations [25]. 

Approximately 70% of the total cost of poultry diets is 

related to meeting energy needs [46]. Plant oils are 

traditionally used in poultry feed to suffice energy 

requirement and preserve space for other ingredients 

especially protein. Many different grades of fat have been 

used as energy source in poultry feeding. Regarding the 

economical demands of broiler farm, specially feed 

ingredient cost, cheaper high energy sources are favorable 

selects, when corn is major proportion of diet. The 

alternative low cost energy sources such as restaurant 

waste oil [21] and vegetable oil refining wastes [2] such as 

acidulated vegetable oil soap stock are used in 

experimental studies with successful results. Restaurant or 

kitchen grease is primary vegetable oil that has been used 

for deep frying of food products. Vegetable oil heated 

under adverse condition (exposed to high oxygen level) 

for long period may reduce the metabolizable energy of 

the oil due to increase of polymer, free fatty acids or ring 

compounds which are less utilized sometimes to the extent 

of being anti-nutritional factors [30], [5], [32], [49], and 

[24] formation, whereas the small increase in polymer and 

free fatty acids content of oil used under normal heating in 

restaurants or kitchens has no adverse effect on the quality 

of the fat feeding to poultry [19], [24], [37], and its energy 

could be comparable to the poultry fat [26]. Other new 

source of fats is acidulated vegetable oil soap stock that is 

a by-product of the caustic refining process of plant oil. 

This by-product has traditionally been used by fatty acid 

producers and animal feed manufacturers. It contains 75 to 

95 percent free fatty acids and variable amounts of 

triglycerides, sterols, tocopherols, pigments and other fat 

soluble materials [35]. Nevertheless, according to human 

consumption of the refined oils and their high prices, it has 

considered to use oil refining by-products such as 

acidulated vegetable soap stock or frying oil as poultry 

feed. The aim of this work was to study the effects of 

feeding diets contained frying oil or acidulated vegetable 

soap stock on the growth performance and carcass traits of 

broilers. 

 

II. MATERIALS AND METHODS 
 

Birds and treatments 
The experiment was carried out under the protocol 

approved by the faculty of veterinary medicine, Sadat city 

University, Egypt. A total of 90 of one day old chicks 

“cobb500” were raised to 42 days old and allotted randomly 

to 3 floor pens for three experimental groups with 30 birds 

in each. The first was considered as control group because 

of balancing the poultry diets with high ME source 

became a routine work to justify and balance the calories 

protein ratio of diets. The control group fed on starter, 

grower, and finisher diets using sunflower oil to satisfy 

their energy needs
35) 

during 0-2Wks, 2-4Wks, and 4-6Wks 

of age, respectively. Other two groups of chicks were 

designed to receive two oil`s treatments {T1 and T2}, the 

first fed on diets contained frying sunflower oil of normal 

kitchen use {T1} whereas the second fed on diets 

contained acidulated soap stock of sunflower oil {T2} 

during starting (0-2Wks), growing (2-4Wks), and finishing 

(4-6Wks) periods. Diets for the three groups are isocaloric 
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and isonitrogenous for the same experimental period as 

shown in Table 1. 

Management and housing  
Top-dressed litter with 2 inch of fresh pine wood 

shavings was used as bedding. The temperature was set at 

30 to 33°C during the first week and was reduced by 2 °C 

per week until 20 °C was reached. Relative humidity was 

about 60 to 80%. The lighting program was 23L:1D. The 

chicks were vaccinated according strain`s vaccination 

program. Access to feed and water was provided on an ad 

libitum basis. 

Birds` performance measurements 
Body weight and feed intake were monitored on a pen 

basis weekly and calculated individually, while weight 

gain, relative growth rate 
12) 

and feed conversion ratio 
45)

 

values were calculated individually at the end of starting 

(0-14day of age ) and finishing (14-42 day of age) periods. 

Mortality was also recorded on a daily basis in each pen. 

Chickens were killed by cervical dislocation at the end of 

the trial. Six birds per treatment group were randomly 

selected for determining carcass traits. They were de-

feathered, eviscerated and dressed. Liver, gizzard, 

proventriculus, thigh and breast were collected, weighed 

and calculated as percentage of live weight. 

Sampling and Methods of analysis 
Representative samples of mixed rations and used oil 

and oil` products were taken for chemical analysis
4)

. Fatty 

acids profile was determined using official method of 

analysis No. 969.33. At the end of 5
th

 week of age, blood 

samples were obtained from wing veins and directly 

liquated into 2-mL sterile vials, and allowed for one hour 

at room temperature (23Cº) for complete coagulation and 

for 3h in refrigerator (4Cº) for complete separation of 

serum before centrifugation at 1500 rpm, 6Cº for 20 min. 

The serum samples were used for determination of 

triglycerides [16}, total cholesterol [3], high density 

lipoprotein HDL [29], low density lipoprotein LDL [23], 

very low density lipoprotein VLDL [23] and 

malondialdehyde, glutathione reductase using 

Spectrophotometer and commercially available kits 

(Biosystem S.A, Costa Brava, 30, Barcelona, Spain) 

according to manufacturer’s instructions. Blood 

parameters were estimated only at the end of experiment 

to evaluate the effects of long period of oil`s feeding for 

chickens. 

 

Table 1: Composition of different used diets and their calculated nutrients contents 

Ingredients Sunflower oil (NRC Energy) Frying sunflower oil Acidulated sunflower oil 

Starter Grower Finisher Starter Grower Finisher Starter Grower Finisher 

Yellow corn 54.0 58.75 62.0 54.0 58.75 62.0 54.0 58.75 62.0 

Soybean meal 34.4 30.0 26.0 34.5 30.0 26.0 34.4 30.0 26.0 

Corn gluten 60 5.0 4.5 5.0 5.0 4.5 5.0 5.0 4.5 5.0 

Vegetable oil 2.5 3.0 3.5 - - - - - - 

Frying oil - - - 2.5 3.0 3.5 - - - 

A.Soap stock - - - - - - 2.5 3.0 3.5 

Dicalcium-P.1 1.70 1.5 1.4 1.70 1.50 1.4 1.70 1.5 1.4 

Lime stone 1.5 1.4 1.3 1.40 1.40 1.3 1.50 1.4 1.3 

Common salt 0.30 0.30 0.3 0.30 0.30 0.3 0.30 0.30 0.3 

Premix2 0.30 0.30 0.3 0.30 0.30 0.3 0.30 0.30 0.3 

DL-methionine3 0.15 0.12 0.10 0.15 0.12 0.10 0.15 0.12 0.10 

L-lysine4 0.15 0.13 0.10 0.15 0.13 0.10 0.15 0.13 0.10 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Calculated analysis 

ME Kca/kg 2965 3050 3125 2965 3050 3125 2965 3050 3125 

CP% 22.1 20.2 19.1 22.1 20.2 19.1 22.1 20.1 19.1 

ME Kcal/CP% 134.1 151 163.6 134.1 151 163.6 134.1 151 163.6 

EE% 4.01 4.65 5.25 3.24 4.98 5.27 5.4 6.35 7.28 

Calcium% 1.11 1.0 0.95 1.11 1.00 0.95 1.11 1.0 0.95 

Total phos.% 0.75 0.68 0.60 0.75 0.67 0.60 0.75 0.66 0.61 

DL.methionine% 0.56 0.53 0.51 0.57 0.54 0.51 0.56 0.53 0.51 

L.lysine% 1.18 1.11 1.0 1.15 1.10 1.10 1.16 1.10 1.0 
 

1Dicalcium phosphate, 18% granular phosphate and 23 % calcium..   
2Premix of Altoba company:  1.5 kg vitamins mixture contains: vitamin A 12000000 IU, vitamin D3 3000000 IU, vitamin E 40000 

mg, vitamin K3 3000 mg, vitamin    B1 2000 mg, vitamin B2 6000 mg, vitamin B6 5000 mg, vitamin B12 20 mg, niacin 45000 mg, 

biotin 75 mg, folic acid 2000 mg, pantothenic acid 12000 mg. In addition to 1.5 Kg of minerals mixture contains: manganese 100000 

mg, zinc 600000 mg, iron 30000 mg, copper 10000 mg, iodine 1000 mg, selenium 200 mg and cobalt 100 mg. 5DL-Methionine, Met 

AMINO® (DL-2-amino-4-(methyl-thio)-butane acid,  
3DL-methionine, α-amino-Y-methyl-oily acid) by Feed Grade 99% (EU).  
4L-Lysine HCL 99% (Feed Grade) L-Lysine: 78.0% Min (Indonesia)  



 

 

 

Copyright © 2014 IJAIR, All right reserved 

494 

International Journal of Agriculture Innovations and Research 

Volume 3, Issue 2, ISSN (Online) 2319-1473 

Table 2: Chemical analysis of the used feed oil sources 

Items           Value 

Vegetable oil% Frying oil Acidulated soap stock 

Peroxide No. (mmol O2/Kg) 9.5 14.4 7.4 

Iodine No. 129.22 119.78 99.82 

Fatty acid Profile (% of total fatty acids):    

Caprylic (C 8:0)   2.06 2.95 2.41 

Myristic (C 14:0)    0.11 0.22 0.14 

Palmitic (C 16:0)      9.39 9.76 21.0 

Palmitioleic (C 16:1 w7) 0.16 0.24 0.13 

Stearic (C 18:0) 3.98 3.8 5.44 

Vaccinic (C 18:1 w7) 1.22 1.23 1.13 

Oleic (C 18:1n9) 21.5 23.73 19.34 

Linoleic (C 18:2) 55.0 53.4 45.9 

Linolenic (C 18:3) 3.81 3.32 2.56 

Gamma linolenic {18:3 (t)6} 0.31 0.30 0.30 

Arachidonic acid (C20:0) 0.3 0.28 0.5 

Behaneic (22:0) 0.41 0.20 0.72 

Gadoleic {20:1 (t)9} 0.13 0.13 0.20 

Unidentified acids 0.99 0.44 0.23 

SFA 16.50 17.5 30.2 

UFA 83.5 82.5 69.8 

UFA:SFA 5.06 4.71 2.31 

Oleic: Plamitic (O:P) 2.29 2.43 0.92 

Linoleic: Plamitic (L:P) 5.86 5.47 2.19 

(L+O)/P 8.15 7.90 3.1 

 

Statistical analysis 
Experimental data were analyzed as a randomized block 

design. All data were subjected to one-way ANOVA by 

the GLM procedure using the SPSS 18.00 statistical 

package (SPSS Ltd., Surrey, UK). Duncan’s test was 

carried out to assess any significant differences at the 

probability level of P <0.05 among the experimental 

treatments. 

 

III. RESULTS AND DISCUSSION 
 

Fats of vegetable origin have high unsaturated fatty acid 

content with high degrees of metabolizable energy, which 

are well absorbed, utilized as a source of energy, and 

increased growth performance of the bird [52]. Our 

result`s data in table 3, showed that no significant 

differences in different growth performance parameters 

such as body weight, RGR, weight gain, feed conversion, 

and feed intake of broilers either from 0 day to 14
th

 day or 

from 14
th

 day to 42 day of age. However, there were 

numerical increases in total relative growth rates and 

during the starting period (0–14 day) of control birds 

compared to the birds of other treatments. Also, growth 

rates were higher in all groups of birds during the starting 

period (0–14 day) than those of finishing period (14–42 

day). Collectively, an increased growth performance of 

broilers fed diets contained frying oil or acidulated soap 

stock were observed, however frying oil had high peroxide 

number and acidulated soap stock had low quality grade. 

Although, the increased growth performance, there were 

higher mortality percentages specially for birds fed 

acidulated soap stock, which needs further investigation 

for the effect of oil`s quality on the health of birds. Our 

finding were in agreement with the finding of Menge and 

Beal [31], Bornstein, et al. [10], and Moraes et al. [34] 

who found an improved growth performance of broilers 

fed on diets contained acidulated soap stock. Also 

Abdelgadir [1] stated an increased body weight and 

improved feed conversion of broilers fed on diets 

contained frying oil whereas leo [24] found no differences 

in growth performance between groups of chickens fed on 

diets supplemented with refined oil and heated oil. An 

increase in the content of unsaturated fatty acids in relation 

to saturated fatty acids increases the absorption of the 

saturated fatty acids [53]. Our oil analysis data in table 2, 

showed an increased saturated fatty acids and it’s 

relatively increases in acidulated soap stock and frying oil, 

respectively. As shown in table (2), iodine number values 

as indicator for instauration were the lowest value for 

acidulated soap stock followed by that of frying oil 

compared to sunflower oil. Consequently, the ratio 

between unsaturated to saturated fatty acids in acidulated 

soap stock and frying oil compared to control group are 

4.71, 2.31, and 5.06, respectively. Ketels and De Groote 

[22] stated that the ratio of unsaturated fatty acids to 

saturated fatty acids must be more than 2.5 or more than 4 

in the work of Stahly [47] to improve fat digestibility. 

Furthermore, as a result of heating of frying oil, 
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polyunsaturated fatty acids losses occurred and caused a 

relative increase of saturated fatty acids and 

monounsaturated fatty acids of heated oil as previously 

recorded by heating sunflower [11]-[20] or lin seed [50] 

oils. A synergism between saturated and unsaturated fatty 

acids improved fat digestibility, and the result was good 

impact on its metabolizable energy content [39]-[40] and 

consequently on growth performance. In addition to that, 

the unsaturated vegetable oils cause to decline energy loss 

in broiler’s excreta and eventually provide higher 

metabolizable energy [55]. Furthermore, Zanini et al. [54] 

stated unaffected dietary ME levels and efficiency by 

feeding broilers on heated oils. These might be proved the 

improvement of growth performance of birds fed on 

acidulated soap stock and frying oil compared to those fed 

on control diet contained refining oil. 

Our results data in table (4) revealed no significant 

difference in carcass traits, parts, and abdominal fat 

between groups. Vegetable acidulated soap stock and 

frying oils, which are all typically high in free fatty acids, 

have been shown to support excellent growth performance 

in poultry feeds [28], that was comparable to control birds 

fed on diets contained quality refined oil. The insignificant 

effect of oil source on % carcass and its traits in our study 

completely agreed with finding of Crespo and Esteve- 

Garcia [13] and Tabiedian et al. [48]. Recent study for 

Monfaredi et al. [33] showed that carcass and liver 

weights didn’t affected by soybean oil or beef tallow 

inclusion in broiler chick’s diet. Although the increased 

dietary supply from unsaturated fatty acids reduced the 

abdominal fat content [42]-[55], the difference between 

treatments in our study for abdominal fat was 

insignificant. This might be due to slightly increased 

saturated fatty acids of acidulated soap stock (USFA/SFA: 

2.31) and losses of polyunsaturated fatty acids as a result 

of thermal treatment of frying oil and caused a relative 

increase of saturated fatty acids and monounsaturated fatty 

acids (USFA/SFA: 4.71) compared to the control oil 

contained feed (USFA/SFA: 5.06). This has been 

previously reported in heated linseed oil [50] and 

sunflower oil [20].  

Plasma triglycerides and VLDL reduced in the groups 

fed on diets contained frying oil and acidulated soap stock, 

which was insignificant for triglycerides and significant 

for VLDL compared to control group. While, the plasma 

cholesterol, HDL and LDL increased for the same groups. 

This increase was significant for HDL and insignificant 

for cholesterol and LDL compared to the control group. A 

negative relationship between cholesterol and triglyceride 

values was observed in the groups fed on the diets 

contained frying oil and that contained acidulated soap 

stock and the control birds fed on diets contained refined 

oil. The cholesterol values of the group fed on control diet 

contained quality refined oil were the lowest, and the 

triglyceride values of this group were the highest. The 

cholesterol values of groups fed the acidulated soap stock` 

diets were the highest and the triglyceride values were the 

lowest followed by those of groups fed the frying oil `diet. 

In previous studies, animals fed diets rich in cholesterol or 

saturated fat had elevated carcass cholesterol and blood 

cholesterol levels [20]-[44]. Therefore, diet ingredients 

can be manipulated to change blood values [43]-[9]-[51]. 

These results might be due to increased free and saturated 

fatty acids content of acidulated soap stock, which are 

relatively increased in frying oil. This increased free fatty 

acids leading to faster β-oxidation of these free fatty acids, 

decreased plasma triglycerides [27] and increased plasma 

HDL concentrations. Saturated fatty acids increase the 

amount of high density lipoprotein (HDL) and cholesterol 

more than polyunsaturated fatty acids because saturated 

fatty acids don't oxidized easily compared with 

unsaturated fatty acids and also their effects are stable 

[38]-[44]-[18]. Some studies, however, do not agree. Fan 

et al. [15], for example, found that diets containing 

different fat sources did not affect blood cholesterol 

values. Researchers such as Guyton and Hall [17] and 

Bachorik, et al. [7] have also shown that increased serum 

HDL is able to decrease the negative effect of high blood 

cholesterol. 

Malondialdehyde as well as other carbonyl compounds 

are naturally occurring byproducts of polyunsaturated fatty 

acids peroxidation [14] while, glutathione reductase 

activity was assayed by following the reduction of 

glutathione [8]. In our results, plasma malondialdehyde 

and glutathione reductase concentrations increased in the 

group fed on diet contained frying oil and also in the group 

fed acidulated soap stock compared to the control group. 

These increases were significant for malondialdehyde but 

insignificant for glutathione reductase in the group fed 

frying oil and both were numerically increased in the 

group fed acidulated soap stock. Heating of oil increased 

oxidation of fatty acids, which consequently increase the 

peroxidation products such as malondialdehyde. The 

increased plasma malondialdehyde levels were a direct 

reflection of glutathion reductase activity in the birds fed 

on diets contained frying oil, where its sequela was 

increased peroxide number as shown in table (2). These 

results were in agreement with the conclusion of 

Rodriguez and Ruiz, [41] who stated that the decrease in 

activity of glutathione reductase in red blood cells is a 

positive feedback mechanism in response to reduced lipid 

peroxidation. The rise of lipid peroxidation resulted in 

increased malondialdehyde level in blood and tissues [36]-

[6]. However, the occurrence of fatty acids per-oxidation 

and increased peroxide number of frying oil as a result of 

heating, the growth performance of broilers fed frying oil 

and acidulated soap stock were improved. The meat 

quality of these birds might be affected. Further 

investigations on broiler`s meat quality are needed because 

Bou et al. [11] showed that the content of various trans 

fatty acid isomers increased in meat from broilers fed 

oxidized (moderate heating up to 60C° and very oxidized 

(excessive heating up to 195C°) oils and its discriminate 

analysis showed that ditrans-conjugated linoleic acid 

content was able to distinguish chicken meat from 

chickens fed sunflower oils heated at 190 to 195°C. 
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Table 3: Effect of oil supplementation on the growth performance of broilers along the experiment 

(at 2 Ws and 6Ws of age) 

Items                                       units Control T1 T2 

At the end of 14 days of age: 

Average body weight              (g/bird) 607.4±7.4
a
 603.4±16.4

a
 576.2±17.2

a
 

Relative growth rate
*
             (%) 171.4±0.01

a
 169.9±0.01

ab
 168.8±0.01

ab
 

Feed conversion ratio ratio 1.89±0.03
b 

1.91±0.06
b
 1.97±0.07

b
 

Feed intake                            (g/bird) 1053.9 1035.8 1012.4 

From 14-42 days of age: 

Relative growth rate               (%) 106.0 ± 0.01
ab

 103.3±0.03
b
 106.5±0.03

ab
 

Feed conversion ratio ratio 1.89±0.04
b
 1.97±0.08

b
 1.98±0.07

b
 

Feed intake                             (g/bird) 2584.0 2473.4 2542.8 

Total performance (0-42 days) 

Total Average body weight     (g/bird) 1984.5±21.4
a
 1906±43

 a
 1895±41.6

a
 

Total relative growth rate              (%) 191 ± 0.002
a
 190.0±0.003

ab
 190.5±0.002

ab
 

Total feed conversion ratio ratio 1.88±0.02
a
 1.91±0.05

bc
 1.95±0.04

bc
 

Total feed intake                     (g/bird) 3637.9 3509.2 3561.82 

Mortality                                 (%) 6.6 10.0 16.0 
abcdValues in the same row with a different superscript differ significantly at P ˂ 0.0 
*Relative growth rate = (W2-W1)/(W1+W2)/2*100 [12] 

      

Table 4: Effect of oil supplementation on the carcass traits of broilers 

           Control T1 T2 P 

Dressing %             78.6 ± 0.01 77.0 ± 0.00 74.7 ± 0.01 NS
*
 

Eviscerated%         83.9 ± 0.01 82.1 ± 0.01 81.1 ± 0.01 NS 

Thigh %                9.30 ± 0.01 10.3 ± 0.00 9. 8 ± 0.00 NS 

Breast%                 13.4 ± 0.01 13.9 ± 0.01 14.3 ± 0.00 NS 

Liver %                  2.00 ± 0.00
 

2.10 ± 0.01 2.10 ± 0.01 NS 

Gizzard %              2.10 ± 0.01 2.20 ± 0.00 2.30 ± 0.00 NS 

Preventriculus %   0.40 ± 0.00 0.50 ±0.01 0.50 ± 0.01 NS 

Abdomonal fat%   2.70 ± 0.01 2.70 ± 0.01 2.80 ± 0.00 NS 
abcd 

Values in the same row with a different superscript differ significantly at P ˂ 0.05 
*
NS: insignificant effect 

 

Table 5: Effect of oil supplementation on blood parameters of broilers 

Items mg/dl Control T1 T2 P 

Triglycerides 180.1 ± 11.0
 

157.7 ± 4.8 164. 7±5.5 NS
*
 

Cholesterol 240.0 ± 8.6 249 ± 14.1 255.7±16.2 NS 

HDL 43.50 ± 2.0
b
 59.4 ±1.6

a
 50. 7±4.2

ab
  

LDL 154.0 ± 10.0
 

159.5±3.5 186.1±6.4 NS 

VLDL 37.0 ± 0.60
a 

33.4±1.00
bc

 32.9±1.10
bc

  

Malondialdehyde 8.60 ± 0.50
b
 11.8 ± 0.30

a
 9.1 ± 0.30

b
  

Glutathione reductase 7.10 ± 0.20 7.80 ± 0.30 7.40 ± 0.10 NS 
abcd 

Values in the same row with a different superscript differ significantly at P ˂ 0.05   
*
NS: insignificant effect 

 

IV. CONCLUSION 
 

It was concluded that normal frying sunflower oils and 

acidulated soap stock of sunflower oils can be used as 

economic alternative feed oils for quality refined 

sunflower oils as energy sources in the broiler`s diets. 

Further investigations are needed to adjust the effect of 

quality`s degree of acidulated soap stock and frying oils on 

the meat quality and broiler`s health because of relatively 

high mortality in our study. 
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