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This study was carried out at the Poultry Farm of Animal Sciences Department College of 

Agriculture Sciences, the University of Sulaimani to find out effects of different vegetable oil and animal 
fat on broiler performance. The aim of this research was to identify the effects of different sources of oils 
on productive performance of broiler chicks. 

The experimental period was from 8th March 2017 to 27th April 2017. An overall of two 
hundred sixty, one-day-old of Ross 308 broiler chicks were distributed randomly on five treatments (4 
replicates each with (13 chicks/ replicate). The treatments include T1: Control (without oil and fat 
addition); T2: Canola oil (%4); T3: Corn oil (%4); T4: Animal fat (%4); T5: Sunflower oil (%4). During 
the period of study, three types of diets were applied: Starter diet (from the one to 20day of the study), 
grower diet (from 21 to 42 days of study) and finisher diet (from 43 to 49 days of the study). Results 
indicated that supplementation of diets with different types of oil and animal fat significantly (p<0.05) 
improved live body weight and weight gain and feed conversation ratio and feed intake and production 
index, at periods (1-49) day. However, the effect of different vegetable oil and animal fat had no 
significant effect on abdominal fat and dressing percentage at period (1-49) day.  

 
 
Keywords: Vegetable oil, animal fat, productive performance, broiler chicks 
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1. INTRODUCTION 

In broiler diets, oils have continuously been utilized as a source of energy. For 

integrating oils in poultry diets, there is numerous another benefit such as: reducing 

dustiness and increasing in palatability, digestion, and absorption of lipoproteins. 

Leeson and Atteh, (1995) reported that oils help in absorption of calcium as well as 

vitamins E and A. 

Additionally, the passage rate of the digestible through the gastrointestinal tract 

is reduced by the dietary fat. Consequently, it provides superior utilization and 

absorption of the nutrients (Peebles et al., 2000; Baião and Lara, 2005; Latshaw, 2008). 

Furlan and Macari, (2002), reported that current fast-growing broiler strains have high 

energy necessities and because oil has high energy concentration, the addition of oil to 

the diet nearly obligatory. According to Scaife et al., (1994), the addition of oils to 

animals feed have a substantial effect on the quantity of abdominal fat and the 

composition of fatty acid. In fact, as the dietary fatty acids are incorporated into little 

alteration into the bird's abdominal fat, the composition of fatty acids of oils utilized in 

poultry feed are reflected in the animal products (Wilson and Bayer 2000). Saleh et al, 

(2004) indicated that feed cost consists around 70% of the overall expenses of 

production, and approximately 70% of the feed cost is contributed to the energy alone.  

Rose, (2001) declared that poultry consumes the quantity of feed that almost 

meets their energy necessities. Furthermore, poultry eats a quantity of food that is nearly 

10% of their body weight per day. Therefore, it is recommended that so as to reduce 

feed expenses one have to utilize the most inexpensive form of energy or the energy 

source that generates the highest rate of growth per unit cost. Fat should be used to 

balance poultry rations. Regulating dietary energy by supplementing fat is believed to 

be one of the effective ways to adjust feed intake of broiler chicks (Habib et al., 2011). 

For escalating the energy density of diets in poultry feeding, the best practical approach 

is fat and oils supplementation (Peebles et al., 2000). Sanz et al., (2000a), Pesti et al., 

(2002) stated that various fatty acids and dietary fats could impact fat digestion and 

absorption in poultry. The following are some concerns that ought to be taken into 

considerations with fat utilization: Metabolizable energy (ME) content measurement 

can be difficult; there is the possibility for rancidity, the utilization of higher 

concentration of fat might reduce the impacts of pelleting, apparatus requirements 
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comparative to fat supplementation have to be suitable and perhaps poor digestibility of 

saturated fats via the young bird (Chen and Chiang, 2005). Despite being a good poly 

unsaturated faty acid (PUFA) source, soybean oil contains about 50-54% linoleic acid, 

which is an omega-6 PUFA (Martin et al., 2006). Therefore, the composition of broiler 

abdominal fat influenced by the kinds of the fat that applied in the feed. Since chicken is 

highly sensitive to alteration in the composition of dietary fatty acid, abdominal fat is a 

decent indicator of body fats in chicken (Sanz, et al., 2000b). According to Fayad 

(1985), the so-called free fatty acids are not linked to another organic component as the 

glycerol. The free fatty acids contain a small fraction of total lipids in natural foods. The 

main objective of the present study is to evaluate the different Sources Oils on the 

performance of broiler chicken from one to 49 days of age in diets that differ in Sources 

Oils. There is currently much importance in optimizing the amount and type of fat in 

diets of farm animals, in the cases where better feed conversion rate and faster growth is 

aimed, fats should be considered as much important as proteins and carbohydrates in 

animal nutrition. 
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2. LITERATURE REWIEV 

2.1. Definition of Fat and Oil 

The Term “ fat” (animal or vegetable) is used as A synonym for lipid in the 

human food along in the composition for animal nutrition (Baião and Lara, 2005). The 

concept fat and oil denote to triglycerides of group shapes of fatty acids. The fats and 

oils are esters glycerol; the first is solid, while the latter are liquid at a normal 

temperature, and while oils are liquids. Fats and oils consist of chains of molecules 

which are known as fatty acids that are composed mostly of carbon atoms. Providing 

about 9 calories per gram of fat. This is more than twice the energy content of sugars 

and starches (Wilson and March, 2015). 

2.2. Lipids 

Lipids are generally happening substrates that are unsolvable in water but melt 

in organic solvents. Alkaline hydrolysis of lipids (known as saponification) gives rise to 

alcohol and sodium or potassium salts of constituent fatty acids. Based on this lipids can 

be classified into two main groups, namely, saponifiable and unsaponifiable groups. 

Lipids in the saponifiable group are simple lipids and compound lipids, whereas lipids 

in the unsaponifiable group include some compound lipids which are alcohols and not 

esters (Plummer, 1987). Chemically, however, lipids are divided into three categories 

namely, simple, compound and derived lipids (Pond et al., 2005). 

2.2.1. Simple lipids 

Esters of fatty acids with various alcohols. Simple lipids can be classified into 

groups. The first group is fat and oils which are esters of fatty acids with glycerol. The 

latter group is waxes which are esters of fatty acids with high molecular weight 

monohydric alcohols (Pond et al., 2005). 

2.2.2. Compound lipids 

Esters of glycerol which have two fatty acids residue plus another chemical 

group such as choline (linked complete phosphoric acid) are so-called compound lipids 

(Pond et al., 2005). 
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2.2.3. Derived lipids 

Derived lipids contain materials from simple or compound lipids by hydrolysis, 

for example, fatty acids, glycerol, alcohols, fat-soluble vitamins, sterols and terpenoids 

(Pond et al., 2005). 

2.3. Fat and Oil in General 

Each year the human population of the earth now consumes nearly 195.6 million 

tons of fats and oil in 2014 achieved from animal and vegetable sources (FAOSTAT, 

2008).These huge natural resources provide raw materials for the production of both 

edible and non-edible products., (Shipton, 1994). Edible oils are combinations of many 

different organic molecules called lipids. Lipids are water-insoluble (or sparingly 

soluble) biological molecules that can be pulled out from plant or animal sources 

(Shipton, 1994; Dupuy et al., 1996). According to Evrard et al., (2007), Vegetable oil is 

composed of around 95 to 99 % of triglycerides and, it encompasses of phytosterols, 

natural pigments, phospholipids and soluble vitamins (A, D, E, and K). Fats and oils are 

created from esters of triglycerides, as the molecule of glycerol is esterified with the 

fatty acids. In comparison to carbohydrates, fats possess two and one-quarter times the 

calories by weight. Fat offers nine calories of energy per gram, while carbohydrates 

provide only four calories in per gram. While, at room temperature, saturated fats are 

solids at the same temperature, unsaturated fats are liquid. Several instances of saturated 

fats that can be utilized in poultry diets are lard, tallow, poultry fat, and choice white 

grease. Furthermore, corn oil, soy oil, and canola oil are some examples of working 

unsaturated fats. Poultry fat, animal fat, and yellow grease Care some general sources of 

supplemental fat in commercially produced poultry feeds. including these fats in 

poultry, diets are uneconomical because of the high price of vegetable oils makes. 

Either vegetable oils or animal fats (fat) are utilized as an intense source of calories in a 

diet. Diets for meat-type birds, for example, will have over 3,000 kcal per kilogram 

(1,364 kcal per pound). Getting that many calories are not possible without the addition 

of a fat source. Fats also aid in the absorption of important fat-soluble vitamins, as well 

as improve the handling qualities, palatability, and pellet quality of a feedstuff. The 

body can absorb fats without widening any energy. Consequently, for keeping birds 

from feeling over-heated,  calories from carbohydrates with calories from fat is 

sometimes can be replaced in warm-weather months. 
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In order to absorb the fat-soluble vitamins A, D, E, and K, fat have to be present 

in the diet for poultry. fat is supplied to the feed to decrease grain dust in addition to its 

role in nutrition. The palatability of feed is developed fat addition (that is, makes the 

feed more appetizing). 

Fats are contained of smaller compounds called fatty acids. Fatty acids are in 

charge of cell-membrane integrity and hormone synthesis. Poultry has a definite for one 

linoleic acid even though there are numerous different fatty acids. Thus, it has to be 

encompassed in the diet. Linoleic acid is recognized an essential fatty acid as poultry 

cannot produce it from other nutrients (for instance, via changing one fatty acid to 

another). Fats, including those incorporated in feed, have a tendency to go bad, or 

become rancid. This is a year-round problem, nonetheless, in the summer the risk of 

feed going rancid is even bigger. antioxidants are supplied to poultry diets including 

added fat To prevent feed from going rancid. Kenneth Wilson and Scott Beye., (2013) 

stated that ethoxyquin is one of the common antioxidant listed on feed labels. 

2.4. Source of Fat 

Fats are used as high-energy sources in broiler foods. The energy-yielding 

possible of lipids is resolute by the degree of saturation and chain length. The place of 

the fatty acid in the glycerol molecule and the proportion of free fatty acids influence its 

energy value. (Wiseman, 2003) expressed that in comparison to unsaturated fatty acids, 

saturated fatty acids are not much absorbable and have a lesser energy value as 

unsaturated fatty acids are polar solutes and are so willingly united into micelles and 

absorbed. The majority of dietary fat sources comprise higher unsaturated fatty acids 

compared to saturated fatty acids. Grounded on the information of the fatty acid 

composition, it is possible to run the quantity of energy to be supplied to the animal. 

The best source of energy for animal farms is vegetable oil because it is highly 

digestible. Oils are expensive because of the opposition with human food, which limits 

its use when formulating least-cost foods (Wilson and Bayer, 2000). (Rose, 2001), 

reported that up to a maximum of 6%, vegetable oils or animal fat can be utilized as a 

source of energy. it becomes hard to sustain pellet quality or to mechanically transfer 

the sticky feed as it is not pelleted when the concentration is more than 6%. For 

improving palatability and reducing dustiness of the diet, one percent supplemented fat 

is cited of other economic or nutritional considerations identified the following sources 
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with respective energy values as the ones mostly used in poultry feed. However, poultry 

fat and fish oil give a high level of energy, which is even higher than some of the plant 

oils, because poultry fat and fish oil contain a high proportion of unsaturated fatty acids. 

(Hamilton,1999)  

2.5. Chemical Structure of Fats 

Fat and oil added to diets, each as specific produces or present within oilseeds, 

are mixtures of triglycerides and free fatty acids. Digestion of fats produces a mixture of 

both these mechanisms. It is obvious that the better the degree of unsaturation of lipid, 

the higher is its dietary energy value for poultry (March and Biely, 1957). More recent 

studies have attempted to quality this effect and the approach agreed has been to 

examine the influence of the ratio of unsaturated to saturated fatty acid in a fat mixture. 

This has discovered that the greater improvement in dietary energy value is to be 

expected when the ratio increases from about 1 to around 2.1 (Wiseman and Lessire, 

1987a). It is likely that u/s ratio could be expressed in terms of amounts of palmitic 

(C16:0) and stearic (C18:0).A further important chemical variable within fats is the 

proportion of free fatty acids (FFA) in the mixture. Numerous studies have investigated 

the influence of FFA levels on the dietary energy value of fats. This has led to the 

general conclusion that high levels of FFA are associated with lower dietary energy 

value (Renner and Fliu, 1961; Young, 1961).  

2.6. Nutritive Value of Vegetable Oils 

The diversity of fats and oils must be taken into account when assessing their 

nutritive value. Therefore dietary energy value may change considerably to the degree 

of saturation of the combination and free fatty acids content. Furthermore, the quantity 

to be added to the compound diet will also affect their nutritive value, as will the age of 

bird to which they are fed.Edible oils are major dietary components and play the 

important nutritional role as a concentrated source of energy and a transporter of fat-

soluble vitamins. It also imports flavors and test to foods and provides essential fatty 

acids. Some vegetable oil particularly wheat germ oil and cottonseed oil are the good 

source of vitamin C (Schuphan, 1967). Khalil, (1979) reported that edible oil used as 

hot media perform two main roles. Their action as heat transfer media and by suitable 

engrossed in the foodstuff to a better or smaller range, they become important 
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nutritional ingredients. (King, 1983) informed that vegetable oil contributes calories, too 

fat soluble vitamins ADEK and vitamin C is essential fatty acids (EFA) to diet. The 

important of EFA (which can't be synthesized in the human body) is that the deficiency 

of which may main to serious biological issues. Scott et al. (1982) shown that of all 

lipids only linoleic acid is an essential nutrient for chicken, all other lipids are important 

primarily as sources of energy as a solvent which aid in the absorption of fat-soluble 

vitamins, as the material which decrease the dustiness of feeds, which help diets. This 

perhaps helps the palatability of some feeds.  

2.7. Type of Vegetable Oil and Anima Fat 

2.7.1. Canola oil or Rapeseed Oil 

Lesson and Summers (2001), declared that a rapeseed that 2 below 2% erucic 

acid (docosanoic acid, C22:1) regarding the overall fatty acid and less than 30 umoles of 

glucosinolates in every gram of free oil on seed dry substance basis is called Canola. 

Lesson and summers (2001) reported that in chicken, supplementation of erucic acid to 

the diets has a negative impact on growth, the apparent digestibility total lipid and 

separate fatty acids and intake. Moreover, birds fed with diets comprising erucic acid 

deposit less fat and use energy from this lipid less regularly. This observation approves 

the advantage of using vegetable oils for birds rather than acidulated soybean oil 

soapstock and tallow like we energy sources. Thacker et al., (1994) reported that higher 

ratio of long chain fatty acids and higher triglycerides contents caused better growth 

rates. For evaluating the influence of various sources of lipid on the chemical and 

physical characteristics of thigh meat. Souza et al., (2001) declared that when compared 

to the meat of birds fed with oil of canola, sunflower or soybean, feeding broilers with 

lard and corn oil causes higher red-colored meat, nevertheless did not vary from the 

poultry fat. 

2.7.2. Sunflower oil  

Sunflower oil is the nonvolatile oil removed from sunflower (Helianthus) seeds. 

Sunflower oil has been valued as a component for spreads in Europe because of its high 

linoleic fatty acid content and absence of linolenic fatty acids (Lisk et al., 2000). Alao 

and Balnave, (1984) described better development and feed conversion in birds fed diets 
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containing sunflower oil in comparison to birds fed olive oil. Vegetable oil was 

proposed the difference function of the fatty acid composition. In the study of Sanz et 

al. (1999) stated that higher abdominal fat deposits are produced than unsaturated fats 

when broilers fed with sunflower oil or a mixture of beef tallow/lard and the application 

of saturated fats. Feeding chickens with sunflower oil or a combination of beef 

tallow/lard and the application of saturated fats caused better abdominal fat deposits 

than unsaturated fats (Sanz et al., 1999). In accordance to Sanz et al., (2000a), the 

application of an origin of unsaturated lipids reduces fat and rises protein on the broiler 

carcasses. Sunflower oil is characterized by its high content of tocopherols (up to 35.17 

mg) higher than those of other oils such as soybean and peanut to mention a few, as 

well as, it is considered to have the highest stability due to its high content of natural 

antioxidants (Bramley et al., 2000; Shahidi, 2005).  

2.7.3. Corn oil 

Corn oil was extracted from the corn seed Zea mays L., a plant appropriate to 

the grass family is native to both North and South America (Strecker, 1996). Corn oil 

belongs to the group of oils with high levels of linoleic and oleic fatty acids whereas, 

like most other oils, It will change based on the seed type, climatic conditions, and 

growing season, furthermore, corn oil from the United States corn belt is the highest in 

polyunsaturated fatty acids. This could be because of climate and growing conditions 

and corn oil produced in other countries is generally lower in linoleic acid content and 

higher in oleic acid (Haumann, 1996). Corn oil is an excellent source of essential fatty 

acids; it typically exceeds 60%, contributed predominantly by linoleic (C-18:2) and 

usually less than 1.5% linolenic (C-18:3) acids (Strecker, 1996). The relatively high 

tocopherol content (about 0.1%), along with the presence of a small amount of another 

antioxidant component, also contributes to the excellent oxidative stability of corn oil 

(Leibovitz and Ruckenstein, 1983; Weiss, 1983). 

2.7.4. Animal fat 

Animal fat is commonly expended in the material as milk, butter, lard, schmaltz 

and dripping or more commonly as stuffing in factory produced meat, pet, and fast-

food products. USDA, (2012) Stated that dairy products are animal secretions which 

contain varying levels of fats, oils, water and animal cells from circulatory and the 
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systems of lymphatic like mammary glands and blood. Diets with comparable nutritive 

values supplemented with 4, 7 and 10% of animal fat were utilized by (Deaton et al., 

1991). The study noticed that escalating fat concentrations of the diet augmented the 

amount of abdominal fat. Similar results were reported by (Yalçin et al., 1998). The 

difference in protein growth was accredited to the level of the fat saturation.  While the 

energy derived from saturated sources are less promptly used and accumulated as body 

fat, the energy originated from unsaturated fat might be used for other metabolic 

purposes.  

2.8. Importance of Dietary Fat to Poultry  

The net quantity of energy attained by chicks is 60% of the proteins 

metabolizable energy, 75% of the carbohydrates metabolizable energy, and 90% of the 

fats metabolizable energy, according to (Scott, et al., 1982). Baião and Lara (2005) 

detected that the oil inclusion in the diet of the starter improved the digestibility of fat in 

broiler chicks throughout the first week of life. In addition, it also caused improved 

performance over 21 days of age in comparison to the chicks received feeds without oil. 

Moreover, Carew and Hill, (1964), Lipstein and Bornstein, (1975) reported that when a 

part of the carbohydrate portion of the diet was substituted with acidulated soybean soap 

stock or corn oil, chicks use metabolizable energy more effectively for growth. For 

growing chicks, De Groote, (1968) stated that in comparison to carbohydrate-rich feed 

ingredients; yellow corn and milo, the net accessibility of metabolizable energy from 

corn oil was around 10% bigger. Likewise, Dvorin et al., (1998) revealed that levels of 

lipogenesis and adipose fat were higher in chicks fed diets empty of supplemental fat.  

2.9 Advantages of Dietary Fat Supplementation  

 2.9.1 Essential fatty acids  

Birds are not capable of manufacturing all fatty acids and thus, some are careful 

metabolically essential. linoleic (18:2) and linolenic (18:3) fatty acids. Nevertheless, 

until now merely the dietary necessities for linoleic acid they are defined by NRC 

(NRC, 1994). According to Dvorin et al., (1998),  these essential fatty acids are 

absorbed from the feed, where dietary fat is the biggest source. Scragg et al., (1987) 

expressed that fatty acids attained from corn oil and crude soybean oil contain the 



 

10 
 

extremely high amount of unsaturated fatty acids, with a great amount of linoleic acid. 

The production of the egg is negatively affected by the deficiency of linoleic. 

Furthermore, Shutze and Jensen, (1963); Balnave, (1971) confirmed that the addition of 

linoleic acid upsurges egg weight. Low growth (especially in male chickens) may be the 

first sign of an insufficient supply of essential fatty acids (Wiseman, 1984). 

Additionally, according to Cook et al., (1993), it has been reported that the conjugated 

isomers of linoleic acid are influential in diminishing reduced growth rates via averting 

the catabolic impact of immune stimulation.  

  2.9.2. Micronutrients  

In the absorption of fat-soluble vitamins (A, D, E, and K),  dietary fats have a 

substantial role via acting as their "carriers" - apart from ration as big sources of these 

vitamins (Iqbal and Hussain, 2009). The fat-soluble vitamins are merged into 

portomicrons for transportation after absorption, and are also deposited in body lipid 

stores (Drevon, 1991). From this time, the most severe consequence of a dietary 

shortage of fat is the damage of the fat-soluble vitamins absorption (Jacob, et al., 

2011).  

Friedman and Sklan, (1989a) expressed that Corn oil and acid oil are rich 

vegetable sources of carotenoids that are predecessors for the combination of vitamin 

A. Vitamin A has a substantial role in controlling cell growth, particularly epithelial 

cells. Vitamin A affects both the production of antibody and T-lymphocyte 

propagation responses, therefore an insufficiency might cause immune responses 

reduction. Furthermore, it has been monitored that for highest immune response in 

growing chickens, it might be advantageous for including dietary vitamin A at larger 

concentration compared to (NRC, 1994) recommendations (Sklan, et al., 1994).   

In accordance to Fritts and Waldroup, (2003); Jacob, et al., (2011), for 

ordinary calcium absorption and utilization Vitamin D is essential, thus insufficient 

concentration of vitamin D brings deficiency of calcium causing reduced the 

production of egg. in the chickens immune responses, Vitamin D has a significant role 

(Aslam, et al., 1998). Lately, it has also been stated that bile acid combinations 

controlled by vitamins A and D, therefore regulating the absorption of fat and their 

own absorption (Schmidt, et al., 2010).  
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The major causes of the deterioration of meat quality throughout storage are 

myoglobin oxidation and lipid (Jensen, et al., 1998). In addition, among all meats, 

poultry meat is more sensitive to the damages of oxidation. According to 

(Tichivangana and Morrissey, 1985), the ordered of meats in accordance to 

susceptibility to oxidation are turkey > chicken > pork > beef > lamb. It is positively 

proven that the α-tocopherol content of muscle membranes in many animals are 

significantly augmented by the supplementation of dietary vitamin E (Lauridsen, et al., 

1997). It acts as an antioxidant of lipid and free radical scavenger (Hsu and Guo, 

2002). Besides, heat stress in chickens is profoundly improved by vitamin A and E 

(Sahin, et al., 2001). effective application of dietary vitamin E and lipid metabolism 

are required because of the exposes factor of dietary vitamin E addition (Zouari, et al., 

2010).  

2.9.3. Lecithin  

 Lecithin (phosphatidylcholine) is a phospholipid that is extracted commercially 

from soybeans. (Cho, et al., 2008) expressed that lecithin stimulates the combination of 

fatty acids into micelles via performing like an emulsifier, which facilitates the 

absorption of fat. via supplying surfactant lecithin for the PM envelope and secondary 

mucosal protein biosynthesis,  dietary lecithin plays a significant in triglycerides 

transportation out of intestinal mucosa (O'Doherty, et al., 1973). the serum hormone 

levels are also altered by Lecithin, impacts the expression of the hepatic gene (Huang, et 

al., 2008). Sibbald and Kramer, (1980) lecithin addition resulted in the escalation of the 

metabolizable energy of supplied fat, however availability of equivalent lipid. for 

improving the meat tenderness, lecithin has also been practical (Collins, et al., 2011). 

lecithin considerably augmented percentage of yolk, enhanced haugh unit score and 

yolk color when it is added at 6%. At the same time, supplementing plasma total lipids 

and digestibility of fat (Attia, et al., 2009). 

 2.10. Fat Digestibility in Young Chicks  

In the growth of young broilers, it has been proven that digestibility of fat is not 

a limiting factor (Noy and Sklan, 1996). The study stated that in four-day-old chicks, 

the unsaturated fatty acids true digestibility was more than 85%, which indicates that 

the lipases and bile salts activity by the fourth day of age were sufficient for near 
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completion of digestion of fat. The study also shows that fats of vegetable origin are 

more digestible in young birds. In chickens,  the metabolizable energy of a corn-soy 

was maximized as early as two weeks of age when the diet is supplemented with 

soybean oil (Batal and Parsons, 2002). once broilers fed with soy oil at a dietary 

inclusion concentration of 3.5%, a day-old broiler chicks had augmented obvious fat 

digestibility (Zollitsch, et al.,1997). The process of digestion and absorption fat as 

shown in Figure 2.1. 

 

 

 

                    

 

 

 

 

 

 

 

 

      Figure 2.1. Stages of fat digestion and fat absorption 

2.11. The Effect of Dietary Fat on Broiler Performance 

2.11.1. The effect of dietary fat on body weight: 

The highest body weight was obtained in birds fed on canola oil when 

comparing to birds fed poultry fat. According to (Baiao and Lara, 2005), feeding canola 

oil has noteworthy influence on body weight. Canola oil has a key impact on optimal 

lipid metabolism and following body weight because it is a source of free fatty acids, 

unsaturated fatty acids (such a-linolenic acid) and omega-3 fatty acids in comparison to 

poultry fat (Taylor, 2000). in agreement with results of (Taylor, 2000), body weight was 
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bigger with supplementing 6% oil. Nevertheless, Rahimi et al., (2011) reported slight 

decreasing in body weight of broilers fed canola seed, which is contradicting to our 

findings. (Sahito et al., 2012) alleged in comparison to the control group, feeding 

poultry with diets comprising fish oil caused lower feed intake and body weights and 

poorer efficiency of feed conversion than diet. In addition, (Newman et al., 2002) 

expressed that a substantial improvement in feed conversion ratio and body weight is 

results from the addition of 3% of canola oil in broiler diet. Wongsuthavas et al., (2007) 

declared that the combination of soybean oil and addition animal fats did not have any 

substantial impacts on eventual body weight or feed conversion ratio of broilers. 

Showed oil has a significant impact on the broilers live body weight Hake et al., (2005). 

Sharifi et al., (2013) showed that oil in the feed resulted increased body weight in 

broiler chicken. 

2.11.2. The effect of dietary fat on feed intake 

Several studies showed that the addition of fat to practical broiler diets affected 

the feed intake. Isshilgi et al., (1986) added 4, 6 and 8% beef tallow to a broiler diet 

with 50% barley. Results showed that feed intake decreased in all groups given tallow. 

Moreover, Sibbald et al., (1962) also reported that birds that received fat supplemented 

diets consumed less than those of the control diets. However, Yanovich, (1988) revealed 

that addition of fat to broiler chicken feed mixture improved the efficiency of feed 

utilization and carcass quality. On applying different levels and types of fat in the 

broiler diets; (Fuller and Mario, 1977) proved that energy and nutrients intake was 

higher for all diets containing fats. It indicated that feed intake is influenced by heat 

increment of the diet as well as by the energy level. 

Pesti and Smith, (1984) reported that broilers which were given corn oil tended 

to regulate their energy intake better than where fed on poultry and tallow fat. Bartov, 

(1987) found no effect on feed intake resulting from dietary fat source (tallow, soybean 

oil) during summer. He added that on the contrary, tallow-supplemented diet improved 

feed intake in chicks during winter. Christmas and Harms (1988) showed that daily feed 

intake was significantly improved by the addition of 6.8% animal fat in broiler diet. In 

contrast, Ourat et al., (1989) found that there was no variation in feed intake between 

poultry fat, yellow grease and various blends of two in broiler diets. Moreover, the 

addition of corn oil in broiler diet at 8.5 and 17% levels reduce feed consumption per 
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unit body weight (Mittelstaede et al., 1980). This result is in accordance with the results 

of Nwoche et al., (2003), found that feed consumption was the highest. Olorede and 

Longe (1999) reported that supplementation of palm oil in broiler diet improved feed 

intake which is important to the present study. The inclusion of fish oil in poultry diets 

has been reported to have no effect on the consumption of feed (Huang et al., 1990). 

Pesti et al., (2002) proven that the average live weight of broilers consuming a diet with 

soybean oil was not different from those consuming a diet of animal or vegetable blend 

and poultry grease. Scaife et al., (1994), Al Athari and Watkins (1988) stated that when 

broilers fed on dietary tallow have bigger feed intake compared to rapeseed oil diets. 

2.11.3. The effect of dietary fat on body weight gain 

Stanley et al., (1988) reported significant improvement in body weight gain of 

broiler with increasing levels of supplemental fat. On the other hand (Nash et al., 1995) 

reported that the inclusion of fish oil in poultry diets has no effect on live weight 

compared to control diet with no fed added. Body weight gain improved when 

supplemental fat was added at 4% level (Sell and Owings, 1983), while Moran et al., 

(1982) reported that 5% fat had a beneficial effect on body weight (Bowyer and 

Woldroup, 1988). Bohnsack et al., (2002) showed that weight gain increased as the 

level of fat was increased in the diet containing corn and poultry fats. Bilal, et al., 

(2000), reported that a significant difference in live weight was found between the 

group fed sunflower oil and the group fed animal tallow. Peoples et al., (1999) noted 

that addition of 1.5 or 3% corn oil to the breeder diet increased body weight gain. 

Brake, (1989) found that the body weight of female breeder increased by increasing 

level of dietary fat at levels of 2, 4 and 6%. Atteh et al., (1983) found that increasing the 

dietary fat levels (5, 10 and 15) significantly increased the body weight of the broiler 

chickens. When soybean oil is encompassed in particular kind of poultry diets, it 

encouraged the growth rate of broilers Carew et al., (1961).  An disposition for 

improved feed intake results from the supplementation of fats or oils to diets, 

Subsequently, it escalated other nutrient and energy intake. This resulted in the increase 

of live weight gain in broilers (Ensminger and Olentine, 1990; Manilla et al., 1999). 

Weight gain increase is mainly because of bigger ME intake in the similar unit of diets 

by poultry. Huang et al., (1990) reported that the addition of fish oil to chicken diets 

bring about higher weight gain of broilers, however, in the present research, it resulted 
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in no statistical enhancement in weight gain. (Newman et al., 1998), (Crespo and 

Esteve-Garcia, 2001), (Crespo and Esteve-Garcia., 2002) and (Lopez Ferrer et al., 2001) 

reported similar findings of weight gain of broilers. Fish oil, which might efficiently 

stimulate growth, is rich fatty acid, which declined the catabolic response made by 

immune stimulation (Chin et. al., 1994).   

2.11.4. The effect of dietary fat on feed conversion ratio 

Gomez et al., (1987) reported that vegetable oil or tallow did not affect growth 

while feed conversion ratio was improved in the starter period 28 days old as at 56 days 

old, feed conversion was improved when fat was added to the poultry rations (Fuller 

and Rendon, 1979). Alao and Balnave, (1985) reported that fats and oils from 30 g to 90 

g/kg improved feed conversion ratio of broiler chickens without a significant increase in 

carcass fat content. There was a significant improvement in feed conversion when 

animal fat was added to broiler chicks diets at 6.8% level (Christmas and Harms, 1988), 

while (Skinner and Woldroup, 1989) revealed that there was a significant difference in 

feed conversion when fat was added up to 8% level. Feed conversion was significantly 

improved for birds receiving sunflower oil diet (Chung et al., 1993). (Aloe and Balnave 

1984) fed sunflower and olive oils diets to male broiler chickens and reported faster 

growth rate, with no significant improvement in feed conversion ratio, in chickens fed 

the sunflower oil diets. Pesti et al., (2002) showed that increasing fat level from3 to 6% 

decreased feed conversion ratio. Peebles et al., (1999) showed a reduction in feed 

conversion between 22 and 42 days when added corn oil to breeder diets. Reid and 

Maiorino (1980) noticed that layer could utilize up to 10.5% fat in the diet and this 

resulted in a significant improvement in feed conversion. Studies (Harms et al., 2000); 

(Bryant et al., 2005). These features can improve the feed efficiency because of 

significant impacts on the digestibility of nutrients (Jamroz et al., 2003; Hernandez et 

al., 2004) and antimicrobial activities (Dorman and Deans, 2000). Al Athari and 

Watkins (1988) found no difference in the FC of broiler diets including 5% 

supplemented soybean oil or saturated fat. Nonetheless, Sanz et al., (2000a); Abas et al., 

(2004) approved that the source and concentration of various fats and the rates of 

utilization have no impact the conversion of feed of broiler. 
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2.11.5. The effect of dietary fat on dressing percentage 

Shingari et al., (1975) Conducted an experiment to examine the effect of high-

density ration containing groundnut oil on the growth of the broiler chickens. They 

found that the addition of oil has no effect on the percent dressed weight and percent 

edible meat. In another study, Essary and Dowson (1965) proved that the different 

levels of fats or protein from one day old to 10 weeks of age did not appreciably 

influence the dressing percentage. Janky et al., (1976) showed the influence of energy 

level of the dressing percentage on the weight broiler and observed that feeding diets 

containing more than 3005 kcal/kg of feed increase dressing percentage. Similarity, 

Harms et al., (1957) proved that the dressing percentage of broiler was significantly 

increased as the energy level of the diet increased. But, Hamid, (1979) found that the 

dressing percentage in broiler were 75.17 and 75.69% for cooled and un-cooled ready to 

cook dressing respectively. These findings are in agreement with the results of 

Amouzmehr et al., (2013); Dieumou et al., (2012) who stated that garlic essential oil 

did not have any substantial impact on percentage carcass dressing of broiler chickens. 

On the other hand, Dieumou et al., (2012) stated that dressing percentage of broiler 

chicks fed on diets supplemented with either garlic essential oil or streptomycin sulfate 

were better significantly than values obtained from those fed on control diet. 
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3. MATERIAL VE METHODS 

This research was conducted at the Poultry Farm of Animal Sciences 

Department of College of Agricultural Sciences of the University of Sulaimani. The 

experimental period from 8th March 2017 to 27th April 2017. A total of 260 unsexed 

one-day-old broiler chicks of hybrid Ross-308 were used. The experiment was designed 

to study the effects of different vegetable oils and animal fat on performance and 

carcass traits of broiler chicks, where the chicks were randomly distributed on the 

treatments. 

3.1. Experimental Layout 

The chicks were brought up to Poultry farm consisting of two separated part 

with an area of (10 × 10 m).  A total of 260 unsexed one day-old Ross-308 broiler 

chicks, (average body weight 41.21 g) were used. Chicks were distributed randomly 

into 20 groups of 13 chicks in each cage. The chicks groups were assigned to 5 

treatments with four replicates. The measurements of temperature and humidity of the 

farm were taken at the height of 30-40 cm from the ground by special electronic tools of 

measuring temperature and humidity. Environmental conditions during the rearing 

period were provided with brooders and adequate ventilation. The cages floors were 

covered by 5 cm deep dry litter. Chicks were feed with plastic chick tray feeder and 

plastic handing watering one day to 49 days. The experimental design and studied traits 

are shown in Figure 3.1. 
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Figure 3.1. Experiment design 

3.2. Feeding 

The chicks were fed by handing, chick tray feeders of circular shape from one 

day- old to 15 day of age shown in Figure 3.2, and after 15 days it was replaced by the 

plastic hanging poultry feeders with a capacity of 10 kg shown in Figure 3.3. The height 

of the poultry feeders was increased gradually due to the height of the chicks backs as 

they grow older so as to avoid loss in the amount of the feed caused by the chicks. Feed 
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and water were given to the chicks in an ad libitum manner during the age between one-

49 days. 

 

 

 

 

 

 

 

 

 

Figure 3.2.  Tray feeders and small drinker 

 

 

 

 

 

 

 

 

Figure 3.3. Plastic handling poultry feeder 

3.2.1. Ingredient composition of the basal diet and its analysis 

Ingredient composition of the diet provided to the broilers from one to 49 days 

of age is shown in the Table 3.1., 3.2., 3.3., 3.4. 
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Table 3.1. The composition of the diet without oil.  

Without Oil Finisher Grower Starter 
Protein Concentration 7 5 5 
Soybean 23 18 16 
Wheat 20.2 28.2 28.2 
Corn 49 48 50 
Limestone 0.8 0.8 0.8 
Total 100 100 100 
CP % 20.833 18.668 17.878 
Energy Kcal/Kg 3080.08 3127.76 3144.4 
Methionine % + Cys 0.6755 0.6005 0.5941 
Lysine % 1.1153 0.9233 0.8693 
Fat % 2.9986 2.8916 2.9576 
Fiber % 3.26 3.161 3.091 
Calcium % 0.8315 0.6929 0.6881 
 

Table 3.2. The composition of the diet canola oil. 
Canola Oil* Starter grower finisher 
Protein 5 5 5 
Soybean 25.8 22 17.2 
Wheat 16 20 14.6 
Wheat Bran 8 6.8 7 
Methionine 0.1 0.1 0.1 
Lysine 0.1 0.1 0.1 
Oil 4 4 4 
Limestone 0.8 0.8 0.8 
Corn 40.2 41 51 
Salt 0 0.2 0.2 
Total 100 100 100 
CP % 21.1 19.9 17.685 
Energy Kcal/Kg 3112 3161 3208.4 
Methionine %  + Cys 0.70 0.69032 0.67034 
Lysine % 1.21 1.1121 0.9737 
Fat % 6.7 6.729 7.0018 
Fiber % 4.0 3.739 3.585 
Calcium % 0.71 0.7807 0.6914 
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Table 3.3. The composition of the diet Corn oil.  

Corn oil** Starter Grower Finisher 
Protein 5 5 5 
Soybean 27.5 20 17 
Corn 42.7 42.2 40.2 
Oil 4 4 4 
Methionine 0.1 0.1 0.1 
Lysine 0.1 0.1 0.1 
Wheat 12 21.6 26.6 
Wheat Bran 7.6 6 6 
Limestone 0.8 0.8 0.8 
Salt 0.2 0.2 0.2 
Total 100 100 100 
CP % 21.6495 19.111 18.201 
Energy Kcal/Kg 3115.008 3191.744 3205.104 
Methionine +Cys % 0.70082 0.6861 0.6815 
Lysine % 1.249 1.0593 0.9883 
Fat % 6.7121 6.7724 6.7714 
Fiber % 3.9865 3.628 3.548 
Calcium % 0.71562 0.70002 0.69482 
 

Table 3.4. The composition of the diet animal fat and sunflower oil. 

Animal Fat*** 
Sunflower oil**** 

 Starter Grower Finisher 
Protein 5 5 5 
Soybean 27 22 18 
Oil 4 4 4 
Methionine 0.1 0.1 0.1 
Lysine 0.1 0.1 0.1 
Wheat 11.6 19 16 
Wheat Bran 9 6.6 4.6 
Corn 42.2 42.2 51.2 
Limestone 0.8 0.8 0.8 
Salt 0.2 0.2 0.2 
Total 100 100 100 
CP % 21.521 19.797 17.922 
Energy Kcal/Kg 3088.064 3167.408 3253.408 
Methionine +Cys% 0.6991 0.69002 0.67382 
Lysine % 1.2403 1.1105 0.9885 
Fat % 6.7324 6.7566 6.9546 
*In the table (4) sunflower oil and animal fat has the same diet, because the two oil have the same 
proportion energy and the same proportion of protein in their composition of the diet.   
**Protein concentrate used in the diets was produced in Holland *Protein concentrate used in the diets 
was produced in Holland (WAFI) which contains: 40% crude protein, 2100 kcal ME/kg, 5% (WAFI) 
which contains: 40% crude protein, 2100 kcal ME/kg, 5% crude fat, 2% crude fiber, 6.5% calcium, 2.50% 
phosphorus, crude fat, 2% crude fiber, 6.5% calcium, 2.50% phosphorus, 
3.85% lysine, 3.70% methionine and 4% cystine. 
***Limestone: Super Vita used in the diets: (Vitamin. A 1.800.000 IU; Vitamin. D3 200.000 IU; 
Vitamin. E 525 IU; Vitamin. B1 200 mg; Vitamin. B2 400 mg; Nicotinamide. 1000 mg; Folic acid 50 mg 
; CA-D-Pantothenate 500 mg; Iron 5 gm; Manganese 20 mg; Zinc 25 mg; Cobalt 20 mg; Copper 100 
mg). 



 

22 
 

****The calculated composition of the diets was determined according to NRC (1994). Trt. = Treatment 
according to NRC (1994). Trt. = Treatment. 
Item: *Canola oil. 884 kcal per 100 g   **Corn oil. 900 kcal per 100g   *** Animal fat. 886 kcal per 100g   
**** Sunflower oil. 886 kcal per 100g. 

3.3. Preventive Health Program: 

Table 3.5. shows the programs that have been undertaken for the health 

management of the flock chicks were vaccinated by the Newcastle and Gumboro 

vaccines through distilled water (chlorine free). Chicks were made thirsty three hours 

before vaccination, and a mixture of vitamins was added to their drinking water for one 

day after vaccination. 

Table 3.5. Programs of health management 

Age (days) Vaccination Through 
11 Newcastle vaccine strain to Assuta drinking water 
21 Newcastle vaccine strain to Assuta drinking water 
27 Gumboro vaccine strain to Assuta drinking water 
40 Newcastle vaccine strain to Assuta drinking water 

 

3.4. Production Traits: 

3.4.1. Live body weight 

Birds were weighed every week in each experimental unit throughout the 

experimental period. During rearing period, LBW was recorded at days 7, 14, 21, 28, 

35 ,42, 49 of broilers age,  (Mohammed, 2006). 

3.4.2. Weight gain 

Weight gain was calculated for each replicate after the end of each period according to 

the following equations (Hadmi, 1994): 

Body weight gain = Live body weight at the end of the period − Live body weight at the 

beginning of the period       

3.4.3. Feed intake 

Feed intake in each replicate was recorded and measured at the end of each week 

by subtracting non-eaten feed from total amount of feed supplied and daily feed intake 

was found by divided weekly feed intake on 7 days. 
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Feed intake was calculated using the following formulas (Hadmi, 1994): 

 

AFI= Average feed intake 

3.4.4. Feed conversion ratio 

Feed conversion ratio is the amount of feed intake estimated to unit weight for 

each weight gain estimated in the same unit and calculated by the following formulas: 

 

 

FCR= Feed conversion ratio 

3.4.5. Mortality and viability percentage:  

Mortality was recorded for each replication, if any, by the date of occurrence. 

The ratio percentages were calculated according to the following equation (Hadmi, 

1994): 

 

MP= Mortality percentage 

Viability percentage = 100 − Mortality percentage 

 

3.5. Evaluate the Productive Performance of The Flock: 

3.5.1 Production Index (PI) 

Production index calculated by the following formulas (Naji, 2006): 

 



 

24 
 

3.6. Slaughtering and Preparation of Birds 

Slaughtering process was achieved manually using a sharp knife after a period 

of starvation, and followed the method of hand scalding after 1.5 minutes of slaughter, 

were caught by the hands from legs and dipped carcass in the basin scalding 1.5 for 2 

minutes. They were de-feathered and then legs manually been cut from the knee joint. It 

then has to evisceration viscera manually by incision about 5 cm abdominal areas. 

Finally, the carcass was cut up into parts separately following the same method for each 

carcass and their parts weighed. 

3.7. Carcass Traits 

3.7.1. Dressing percentage 

One male and one female were chosen randomly from each replication (one  

male and one female from each treatment) on the basis of body weight, weighed alive 

and sacrificed to estimate weight for dressing, breast, and thigh percentage. The 

dressing percentage calculated by the equation (Fayad and Naji, 1989): 

 

3.7.2. Abdominal fat pad (AFP) weights into the live body weight: 

The AFP was calculated according to the following, (Hadmi, 1994): 

 

3.8. Statistical Analysis 

All data were analysed by one-way analysis of variance (ANOVA) utilizing XL 

Stat (2004, version-7.5) program for Windows. The level of significance was chosen at 

p < 0.05 and the results are presented as mean ± SE. Duncan’s multiple range tests 

(Duncan, 1955) was used to determine the significance of differences among means. 

Yij = μ + Ti + eij 

Where: 

Yij= Observation j in treatment i 
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μ = Overall mean. 

Ti = Effect of treatments (diets) 

eij = Experimental error 
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4. RESULTS AND DISCUSSION 

4.1 The Effect of Vegetable Oil and Animal Fat on Body Weight 

 The effect of different vegetable oils and animal fat on performance and carcass 

traits of broiler chicks fed on the diet containing corn oil, canola oil, sunflower oil and 

animal fat during 1th day to 49 th. The value of body weight in all treatments at the one 

day to 49 day old were significant differ (p<0.05).  

Table 4.1.  showed live body weight of the end of each week of the experiment. 

In period (one) day old, effective treatments had no significant on body weight. Effect 

of treatment was significant on body weight in periods (7-14-21-28-35-42-49) day. T5 

recorded the highest weight (107.290g), compared with (T1) control which (93.238) in 

period (7) day old. The best LBW was (193.925g) in T5 for period (14) day old, 

compared with (T1) control recorded lowest weight (165.05g).T2 reached to (398.800g) 

which is the highest, compared with T1(control) which (326.475g) the lowest weight, in 

period (21) day old.T2 reached to (884.750g) the highest weight compared with (T1) 

which (668.500g) the lowest, in period (28) day old. T3 recorded the highest weight 

(1476.5g) in period (35) day compared with T1 (control) which (963.5g), and at the 

same T3 had significant compared with all treatments. T3 recorded highest weight 

(2128g) in period (42)day old compare with T1 recorded lowest weight (1443g).T3 

recorded highest weight (2671g), in period (49) day old compared with T1 (control) 

which (1918g), and at the same T5 had significant compared with T5. 

Chicken fed canola oil caused the biggest body weight compared to birds fed fat. 

In addition, Baiao and Lara, (2005) reported momentous consequence of feeding canola 

oil on body weight. In the present study, chicks fed diets containing corn oil showed the 

significant difference in body weight. Wongsuthavas et al., (2007), showed that 

combinations of dietary animal fats did not have any significant impacts on the last 

body weight of broilers. Vegetable oils are more digestible than animal fats; 

consequently, they provide more energy. Additionally, the age of bird impacts the 

availability of the nutrient (Wiseman et al., 2003). The amount of fat was significantly 

increased live weight Bohnsacts et al., (2002) showed that inclusion of these level in 

broiler diet results in the non-significant increase in body weight gain. Bilal et al., 

(2000), reported that a significant difference in live weight was found between the 

group fed sunflower oil and the group fed animal tallow. Moreover, Newman et al., 
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(2002) declared that a substantial enhancement in body weight is results from the 

addition of 3% of canola oil in broiler diet.  Addition of fats may result in increased 

body weight in some cases (Sell et al., 1986). Canola oil has a key influence on best 

lipid metabolism and following body weight because it is a source of free fatty acids, 

unsaturated fatty acids (such a-linolenic acid) and omega-3 fatty acids compared with 

(Taylor, 2000). Stanley et al., (1988) reported significant improvement in body weight 

of broiler with increasing levels of supplemental fat. Taylor, (2000) found that chickens 

fed dietary fat showed higher live weight in compared to birds fed with no supplemental 

fat. 
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Table 4.1. The effect of different vegetable oil and animal fat on body weight (gm) of broiler chicken . (Mean ± SE). 
T 1 7 14 21 28 35 42 49 

T1 41.20±0.744a 93.24±0.435b 165.05±6.578b 326.48±16.536b 668.50±31.407b 963.50±18.932c 1443.50±38.318b 1918.75±51.655c 

T2 41.26±1.214a 103.80±2.074a 191.70±4.733a 398.80±13.646a 884.75±28.727a 1327.75±49.916b 2059.00±74.754a 2605.00±68.496a 

T3 41.43±0.519a 105.35±0.999a 187.50±1.071a 371.30±23.817ab 864.50±24.998a 1476.50±30.894a 2128.00±76.408a 2671.25±63.192a 

T4 41.53±1.326a 105.81±2.981a 191.78±2.442 a 391.80±7.993a 811.50±22.761a 1278.50±73.694b 1959.25±57.537a 2412.50±55.434b 

T5 40.78±1.413a 107.29±3.060a 193.93±5.961a 393.75±5.411a 830.00±42.722a 1331.00±41.124b 2006.00±104.918a 2625.00±66.144a 

*a, b, c: Means within columns with different superscripts differ significantly (p<0.05). 
*T1= (control)diet without oil,  T2=( canola oil)  %4,  T3=( corn oil) %4,  T4= (animal fat) %4,  T5=( sunflower oil) %4
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4.2. The Effect of Vegetable 0il and Animal Fat on Weight Gain 

Weight gain shows the effects of different vegetable oils and animal fat on 

performance and carcass traits of broiler chicks fed on the diet containing corn oil, 

canola oil, sunflower oil and animal fat during 1th to 49th. The value body weight gain 

in all treatments at the one to 49 day old was significant differ (p<0.05). 

Table 4.2. show weight gain of the end of each week of the experiment. effect of 

treatment were significant on weight gain in periods (1-7), (8-14), (15-21), (22-28), (29-

35), (36-42), and (43-49) days.T5 recorded the highest weight (66.513g), compared 

with (T1) control which (52.038g) in period (1-7) day old. The best weight gain was 

(87.898g) in T2 (canola oil) for period (8-14) day old, compared with (T1) control 

recorded lowest weight (71.813g). T2 reached to (207.105g) which the highest, 

compared with T1 (control) which (161.425g) the lowest weight, in period (15-21) day 

old. T3(corn oil) reached to (493.200g) the highest weight compared with (T1) which 

(342.025g) the lowest, in period (22-28) day old. T3 recorded highest weight 

(612.000g) in period (29-35) day compared with T1 (control) which (295.000g), and at 

the same T3 had significant compared with T2. T2 recorded highest weight (731.250g) 

in period (36-42) day old compared with T1 recorded lowest weight (480.000g). In 

period (43-49) day, effect T2, T3, T4, T5 had no significant on weight gain compared 

with T1, but T5 had significant increase compared withT4, and T5 recorded the highest 

weight (619.000g), compared withT4 recorded lowest weight (453.250g).  

An increased daily weight gain compared to the group without oil by adding fish 

oil to the base diet was reported via (Chekani-Azar et al., 2010). Sanz et al., (2000b), 

Pesti et al., (2002) Showed that digestion and absorption of fat in poultry might be 

influenced by various fatty acids and dietary fats. Stanley et al., (1988) reported 

significant improvement in body weight gain of broiler with increasing levels of 

supplemental oil. Even though in several cases body weight gain is similar, however 

with enhanced feed efficiency (Pesti et al., 2002). Newman et al., (1998), Crespo and 

Esteve-Garcia (2002) and Lopez Ferrer et al., (2001) have the same result of body 

weight in broilers. Also Joshi and Sell (1964) reported that addition of fat to poultry 

diets improved feed utilization and weight gain. Ahmed et al., (2013) showed that 

combination of canola and olive-canola oils in broilers ration increased body weight 

gain, improved feed conversion. El Shanti et al., (2011) reported that the BWG was 

improved by 6% oil sediments. Shingari et al., (1975), using graded levels of ground nut 
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oil in broiler ration, showed that the critical differences among the treatments revealed 

that the addition of oil at 6% level in the diet significantly improved the body weight 

gain of chicken. (Sell and Owings, 1983) reported that Body weight gain improved 

when supplemental fat was added at 4% level. Bohnsack et al., (2002) showed that 

weight gain increased as the level of fat was increased in the diet containing corn and 

poultry fats. Peoples et al., (1999) noted that addition of 1.5 or 3% corn oil to the 

breeder diet increased body weight gain. Abas et al., (2004) showed that significant 

effect of supplementing different sources of oil with the diets of broilers on weight gain. 
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Table 4.2. The effect of different vegetable oil and animal fat on weight gain (g) of broiler chicken.  (Mean ± SE). 
T 1-7 8-14 15-21 22-28 29-35 36-42 43-49 

T1 52.04±0.831b 71.81±6.372b 161.43±10.224b 342.03±20.949b 295.00±21.459c 480.00±29.769b 475.25±47.472ab 

T2 62.54±2.041a 87.90±3.802a 207.11±9.763a 485.95±31.380a 443.00±45.334b 731.25±64.935a 546.00±62.074ab 

T3 63.93±1.414a 82.14±1.521ab 183.81±23.358ab 493.20±17.130a 612.00±19.753a 651.50±75.889ab 543.25±23.869ab 

T4 64.28±1.976a 85.97±2.619a 200.02±8.801ab 419.70±19.478ab 467.00±64.894ab 680.75±48.481a 453.25±17.858b 

T5 66.51±2.072a 86.64±2.969a 199.83±8.899ab 436.25±39.235a 501.00±62.142ab 675.00±68.549a 619.00±74.102a 

*a, b, c: Means within columns with different superscripts differ significantly (p<0.05). 
*T1= (control)diet without oil,  T2=( canola oil)  %4,  T3=( corn oil) %4,  T4= (animal fat) %4,  T5=( sunflower oil) %4. 
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4.3. The Effect of Vegetable Oil and Animal Fat on Feed Intake. 

 The effects of different vegetable oils and animal fat on performance and 

carcass traits of broiler chicks fed on the diet containing corn oil, canola oil, sunflower 

oil and animal fat during 1th to 49th. The value of feed intake in all treatments at the 

one day to 49 days old was significant differ (p<0.05). 

Table 4.3. show feed intake of the end of each week of the experiment. Shows 

there are a significant improvement (p<0.05) in periods (1-7), (15- 21), (22-28),(29-35) 

days. In period (1-7) day T2, T3, T4, T5 there are no significant compared with T1 

(control), whereas T2 was significant compared with T3, T4, T2 reached to (98.618g) 

the highest compared with T3 (76.055g) which the lowest, and the same time T1 

(control) reached to (86.099g), the cause of significant of T2 because their diet based 

that consist of animal fat. In period (15-21) day T2, T3, T5 were significant compared 

with T1 (control), the highest feed intake was (331.332g) in T2 compared with 

T1control which reached to (290.453g) the lowest. T2 recorded highest feed intake 

(591.552g), compared with (T1) control the lowest which reached to (415.124g) in 

period (22-28) day old. T2, T3, T4, T5 were significant compared with T1in period (29-

35) day, the highest feed intake was (1000.165g) in T2 compared with T1 which 

(748.304g) the lowest. Effect treatments were no significant on feed intake in periods 

(8-14), (36-42), (43-49) days, in the period (8-14) day the recorded highest to T2 

(168.008g), whereas the recorded lowest weight in T1 (157.541g) and T4 (157.304g). 

The highest feed intake was (1312.019g) in T2 for period (36-42) days whereas T1 

recorded lowest feed intake was (1210.611g). In period (43-49) day’s end of the 

experiment, the highest feed intake was (1402.404) in T2, compared with other 

treatments.  

This result is in agreement with Nobakht et al., (2011), who report that feed 

intake increased by the addition of sunflower oil at 4 % in the starter diet of broiler 

chicks. According to what Bryant et al., (2005), Ahmed et al., (2013) asserted dietary 

energy regulation by fat addition is one of the utmost effective approaches for adjusting 

feed consumption of broilers. On applying different levels and types of fat in the broiler 

diets; Fuller and Mario (1977) proved that energy and nutrients intake was higher for all 

diets containing fats. Christmas and Harms (1988) showed that daily feed intake was 

significantly improved by the addition of 6.8% animal fat in broiler diet. Higher feed 
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intake in broilers fed on dietary tallow than rapeseed oil diets was reported by (Scaife et 

al., 1994; Al Athari and Watkins 1988). Saleh et al., (2009) stated that the addition of 

1.5% of oil in chicken diet escalated the consumption of feed which agrees with 

findings the present research. Increasing feed intake was related to the increasing 

sensitivity of adult chicks to fishy smell in the supplemented diet with oil (Abas et al. 

2004). In the result of Jeffri et al., (2010) feed intake decreased by increasing fat 

sources to the diets of broiler chicks. According to Hulan et al., (1988), Chekani-Azar et 

al, (2010), broilers fed on oil-containing diets have lower feed consumption. In addition, 

Harms et al., (2000); Bryant et al., (2005) indicated that augmenting fat addition or 

dietary energy reduced feed consumption and enhanced Feed Conversion Ratio (FCR) 

of broiler chicks. Rahimi et al. (2011) showed that use of oil in the broiler diet had no 

significant effect on feed consumption. Dieumou et al., (2009) showed that the 

significant effect on feed intake when they study the effect of ginger and essential oils 

on growth performance of broiler chicks. Atteh and Leeson., (1983) reported that 

increase of and absorption canals and subsequently their further fat content on feed 

intake were not significant. The results of Nwoche et al. (2003) showed that feed 

consumption was the highest. Olorede and Longe (1999) reported that supplementation 

of palm oil in broiler diet improved feed intake.        
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Table 4.3. The effect of different vegetable oils and animal fat on feed intake (g) of broiler chicken. (Mean ± SE) 
Treatment 1-7day 8-14day 15-21day 22-28day 29-35day 36-42day 43-49day 

T1 86.1±2.794ab 157.54±6.103a 290.45±11.856b 415.12±17.220b 748.30±32.624c 1210.61±60.902a 1378.37±30.316a 

T2 98.62±1.331a 168.01±3.019a 331.33±10.540a 591.55±33.306a 1000.17±18.334a 1312.02±25.782a 1402.40±41.060a 

T3 76.06±11.369b 163.50±5.346a 323.06±4.619a 559.23±19.343a 914.09±20.029b 1211.04±26.095a 1392.17±39.190a 

T4 91.34±3.162ab 157.30±3.026a 313.75±7.437ab 564.02±22.128a 957.68±17.668ab 1234.88±12.844a 1330.15±4.360 a 

T5 96.13±2.382a 161.20±6.021a 325.91±11.107a 587.71±26.327a 964.14±21.441ab 1300.91±43.973a 1370.47±22.292a 

 *a, b, c, Values within columns within different letters are different (p<0.05)                                             

*T1= (control)diet without oil, T2=( canola oil) %4 T3=( corn oil) %4, T4= (animal fat) %4, T5=( sunflower oil) %4.
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4.4. The Effect of Vegetable Oil and Animal Fat on Feed Conversation Ratio. 

The effects of different vegetable oils and animal fat on performance and carcass 

traits of broiler chicks fed on the diet containing corn oil, canola oil, sunflower oil and 

animal fat during 1th to 49th. The value of feed conversation ratio in all treatments at 

the 1th to 49th old was significant differ (p<0.05). 

Table 4.4. show feed conversation of the end of each week of the experiment. 

The effect of treatment were significant differences (p<0.05) on feed conversation in 

periods (1-7), (8-14), (29-35), (36-42) day, except in periods (15-21), (22-28), (43-49) 

days, there is no significant differences.T3 was significant compared with T1control, 

whereas T3 reached to (1.196) the lowest compared with T1 recorded highest feed 

conversation (1.655) in periods (1-7) days. In period (8-14) days, the effect of T2, T4, 

T5 had significant on feed conversation compared with T1control, while T4 reached 

to(1.834) which the lowest, compared with T1reached to (2.228) which the highest. In 

period (29-35) days T3 was significant compared with T1control, while T3 reached to 

(1.498) the lowest, compared with T1which was (2.573) the highest. T2, T4 had 

significant compared with T1control for period (36-42), while T2 reached to (1.845) 

which the lowest compared with T1which was (2.563) the highest. The effect of 

treatment were no significant differences, in period (15-21) days, T3 reached to (1.857) 

the highest while T4 reached to (1.576) the lowest compared with T1control which was 

(1.812).In period (22-28)days T5 reached to (1.385) the highest, while T2 which was 

(1.139) the lowest. In period (43-49) day T1control reached to (2.986) the highest, 

whereas T5 which was (2.341) the lowest. 

The outcomes agree with the results of Chekani-Azar et al. (2010), who stated 

better conversion of feed in broilers fed a diet with fish oil in comparison to control 

group without oil. High-energy diets have been shown to improve growth and feed 

efficiency (Sahito et al, 2012). Broilers fed with a ratio of feed with 8% of beef tallow 

in the diet effect significant feed efficiency in comparison to birds fed sunflower oil 

(Newman et al. 2002). Jeffri et al., (2010) expressed that the quantity of feed 

consumption declined and feed efficiency was improved, by escalating fat sources to 

broiler diet. Zollitsch et al. (1997) have reported an improved feed conversion in 

broilers when dietary PUFA intake increased. Gomez et al. (1987) reported that 

vegetable oil or tallow did not affect growth. Degroote et al., (1971) reported that there 
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was no significant difference in feed conversion among different fats. Pesti et al., 

(2002) observed no significant differences in feed conversion due to different fat 

sources. El Yamany et al., (2008) indicated that increasing feed consumption does not 

improve the feed conversion.            
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Table 4.4. The effect of different of vegetable oils and Animal fat on FCR (g) of broiler chicken. (Mean ± SE) 
Treatment 1-7day 8-14day 15-21day 22-28day 29-35day 36-42day 43-49day 

T1 1.66±0.057a 2.23±0.131a 1.81±0.091a 1.22±0.057a 2.57±0.207a 2.56±0.261a 2.99±0.289a 

T2 1.58±0.032a 1.92±0.096b 1.61±0.041a 1.23±0.091a 2.31±0.185a 1.85±0.192b 2.66±0.266a 

T3 1.20±0.187b 1.99±0.049ab 1.86±0.265a 1.14±0.059a 1.50±0.055b 1.94±0.238ab 2.58±0.175a 

T4 1.43±0.076ab 1.83±0.056b 1.58±0.064a 1.35±0.076a 2.19±0.332ab 1.85±0.169b 2.95±0.105a 

T5 1.45±0.046ab 1.87±0.086b 1.64±0.092a 1.39±0.154a 2.01±0.226ab 1.98±0.192ab 2.34±0.359a 

*a, b, c: Means within columns with different superscripts differ significantly (p<0.05). 

*T1= (control) diet without oil, T2= (canola oil) %4 T3= (corn oil) %4, T4= (animal fat) %4, T5= (sunflower oil) %4
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4.5. The Effect of Vegetable oil And Animal Fat on Production Index 

The effects of different vegetable oils and animal fat on performance and carcass 

traits of broiler chicks fed on the diet containing corn oil, canola oil, sunflower oil and 

animal fat during 1st to 49 th. The value of Production Index in all treatments at the 1st 

to 49 th days old was significant differ (p<0.05). 

Table 4.5. showed the effect of treatment were significant differences (p<0.05) 

on production index in periods (1-7),(8-14),(22-28),(29-35),(36-42),(43-49) days, 

except at the period (15-21) which there are no significant differences found (p≤0.05).In 

period (1-7)day T3 had significant compared with T1control, while T3 recorded highest 

production index (140.707), compared with T1recorded lowest production 

index(80.747). For period (8-14) days T2, T3, T4, and T5 were significant compared 

with T1control, whereas T4 reached to (74.955) the highest but T1 reached to (53.825) 

the lowest. In period (22-28) days T3 was significant compared with T1control, while 

T3 recorded highest production index (273.187) compared with T1 which was 

(197.309) the lowest. The best production index was (283.076) in T3 for period (29-35) 

day, compared with (T1) control recorded lowest production index (109.099).In period 

(36-42) day T2, T3, T4, T5 were significant compared with T1control, whereas the best 

production index was (276.691) in T2 compared with (T1) control recorded lowest 

production index(138.585).Effect of treatments were significant at T2, T3,and T5 had a 

significantly (P<0.05) higher Production Index compares with T1control, for period(42-

49)day whereas T5 reached to (241.592) which is the highest, compared withT1 reached 

to (135.076) the lowest, As a result we find out that T5 which is a sunflower oil was the 

best production index. In period (15-21) day there are no significant differences 

(p<0.05), the best production index was (119.239) in T4 while T1recorded lowest 

production index (86.812). 

The production index is counted as one of the important factors of assessment of 

production performance of birds, as the higher production index gives the economic 

indicator for a good breeding, so depended on productive efficiency factor in the 

evaluation of breeding for broiler chickens. The superiority of the index of treatments 2, 

3, 4, and 5 are due to the superiority of the same treatment in the increase in body 

weight and increase in the weight gain that consider one of the important factors in the 

calculation of factor productivity efficiency (Awad et al., 2009; Ross et al., 2014). 



 

40 
 

Table 4.5. The effect of different vegetable oils and animal fat on Production Index (g) of broiler chicken, (Mean ± SE). 
treatment 1-7day 8-14day 15-21day 22-28day 29-35day 36-42day 43-49day 

T1 80.75±2.804b 53.83±5.152b 86.81±7.695a 197.31±15.703b 109.1±9.016c 138.59±14.982b 135.08±14.088c 

T2 94.04±3.447ab 72.01±5.542a 118.88±6.967a 262.41±26,092ab 168.93±21.574bc 276.69±35.282a 206.40±21.252ab 

T3 140.71±31.733a 67.41±1.619a 102.52±17.537a 273.19±14.961a 283.08±13.811a 274.70±36.770a 213.31±12.475ab 

T4 107.15±7.633ab 74.96±2.872a 119.24±7.071a 217.03±16.321ab 182.16±34.178b 257.85±22.578a 167.73±7.446bc 

T5 106.42±6.413ab 74.95±5.602a 115.58±7.645a 225.28±34.168ab 198.33±27.229b 250.66±34.049a 241.59±28.555a 

*a, b, c: Means within columns with different superscripts differ significantly (p<0.05). 
*T1= (control) diet without oil, T2= (canola oil) %4 T3= (corn oil) %4, T4= (animal fat) %4, T5= (sunflower oil) %4.
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4.6. The Effect of Vegetable Oil and Animal Fat on Dressing Percentage. 

The results in Table 4.6. show the effects of different vegetable oils and animal 

fat on dressin percentage of broiler chicks fed on the diet containing corn oil, canola oil, 

sunflower oil and animal fat during one to 49 days. The value on dressing percentage 

(DP) in all treatments at the one to 49 days old was no significant differ (p<0.05). 

Table 4.6. The effect of different vegetable oil and animal fat on dressing percentage (g) of broiler 
chicken. (Mean ± SE) 

Treatment           DP 

T1 70.21±2.951 a 

T2 68.66±0.313 a 

T3 69.80±0.836 a 

T4 68.46±0.416 a 

T5 65.75±0.784 a 

* T1= (control)diet without oil, T2=( canola oil) %4, T3=( corn oil)%4,  T4= (animal fat)%4,  T5= 
(sunflower oil)%4. 

Effect of treatments was no significant on dressing percentage, T1 reached to 

(70.21) which is the highest percentage, while T5 reached to (65.75) which is the lowest 

percentage compared to control group. 

Keren, et al., (1990) expressed that oil addition reduced carcass deposition. 

These impacts might clarify the reason why the content of fat of the carcass was 

decreased via inclusion of dietary plant oils. Dieumou et al., (2012) reported that oil did 

not have any significant influence upon dressing percentage of broiler chicks. These 

results are not approved by the findings of Navidshad, (2009) who examined the impact 

of concentration of fat on a percentage of the carcass of broilers. Newman et al., (2002) 

found no substantial variation in the carcass traits and organ weight. Hulan et al., (1988) 

found no significant difference in dressing percentage. Therefore, because of using 

similar breed birds with same age different fat levels had no significant effect on carcass 

traits (NRC, 1994). Ozdagan and M.Aksit, (2003) so according to have birds with the 

same age and different fat levels have no any significant effect on carcass traits. Essary 
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and Dowson (1965) proved that the different levels of fats or protein from one day old 

to 10 weeks of age did not appreciably influence the dressing percentage. 

4.7. The Effect of Vegetable Oil and Animal Fat on Abdominal Fat 

The results in table 4.7. show the effects of different vegetable oils and animal 

fat on abdominal fat of broiler chicks fed on the diet containing corn oil, canola oil, 

sunflower oil and animal fat during one to 49 days. The value of abdominal fat in all 

treatments at the one to 49 days old was no significant differ (p<0.05). 

Table 4.7. The effect of different vegetable oil and animal fat on abdominal fat (g) of broiler chicken . 
(Mean ± SE). 

Treatment Abdominal fat 

T1 0.93±0.186 a 

T2 1.65±0.105 a 

T3 1.36±0.247 a 

T4 1.44±0.478 a 

T5 1.44±0.271 a 

* T1= (control)diet without oil, T2=( canola oil) %4, T3=( corn oil)%4,  T4= (animal fat)%4,  T5= 
(sunflower oil)%4. 

Effect of different vegetable oil and animal fat on abdominal fat had no 

significantly.T2 (canola oil) reached to (1.645) which is the highest, compared with T1 

(Control) reached to (0.931) which is the lowest. 

The most important nutrient factor for abdominal fat is the energy level of diet 

(Azman et al., 2004) thus because of having diets with same energy levels the effects of 

treatments were not significant (Ferrini et al., 2008), (Wongsuthavas et al., 2008) 

decrease of abdominal fat deposition in broilers. Crespo and Esteve-Garcia (2001) 

suggested that decrease in abdominal fat in broilers ration a diet supplemented with oil 

appears to be a result of larger oxidation of lipid regardless of the bigger combination of 

endogenous fatty acids. In broilers, the abdominal fat reduction is of particular interest, 

because the content of abdominal fat at slaughter might denote above 3 % of live weight 

(Sanz et al., 1999).  
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 In comparison to broiler chickens fed diets encompassing saturated fatty acids,  

broiler chickens fed diets supplemented with polyunsaturated fatty acids have a smaller 

amount of abdominal fat or overall body fat deposition. In broilers fed sunflower oil, 

declined abdominal fat was discovered (Sanz et al., 1999). Escalating the concentration 

of fatty acids does not merely decrease the concentration of saturated fatty acids in the 

carcass, however, it also decrease these in the abdominal fat pads of broilers (Danicke, 

2001). This causes healthier birds. In comparison to abdominal fat content in broilers 

fed animal fat, (Sanz et al., 1999) found a lower abdominal fat content in broilers fed 

sunflower oil. The results of this study are in contradiction with the results of 

Wongsuthavas, et al., (2007) and Potenca et al., (2008) discovered no influence on the 

performance and abdominal fat pad deposition in broilers fed an animal or vegetable 

dietary lipids. Therefore, for reducing abdominal fat deposition, PUFA-rich oils might 

be an alternative because of their high capacity of oxidation (Sanz et al., 2000a). 
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5. CONCLUSION AND RECOMMENDATION 

5.1. Conclusion 

In this research, we found out that the best oil is corn oil which given the best 

live body weight and weight gain. The best treatment is T3 which is corn oil which has 

given the least conversation ratio, so this is evidence that T3 was the best treatment. T2 

(canola oil) is the best treatment in production index which had the highest rate in 

period (36-42) day, and T5 (sunflower oil) for periods (43-49) day which had the 

highest rate. T1 (control) is the best treatment in abdominal fat, while T3 (corn oil) had 

given the least abdominal fat. 

5.2. Recommendation 

Investigating the following 

1. We are suggesting that the oils should be mixed in order to estimate their effects. 

2. Changing the quantity of the oil from higher and lower to find the differences. 

3. Using vegetable fat to compare it with vegetable oil and animal fat. 

4. Using the oil of butter and free animal fat (which is produced from bones known as 

hila oil). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

46 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

47 
 

6. REFERENCES 

Abas I., Ozpinar H., Kahraman R., Kutay H.C., Eseceli H. and Grashorn M.A. 2004. 
Effect of dietary fat sources and their levels on performance of broilers. Arch. 
Geflugelk. 68, 145-152. Abs.14: 269. 

Ahmed, A. S., El-Bahr, S. M., and Al-Azraqi, A. A. 2013. Effect of Canola and Olive 
Oils on Productive, Immunological and Some Biochemical Parameters of 
Broiler Chickens Fed Is Caloric and High Caloric Diets. Int. J. Pout. Sci. 
12(12), 726. 

Al Athari A.K. and Watkins B.A. 1988. Distribution of Trans and is 18:1 fatty acid 
isomers in chicks fed different fats. Poult. Sci. 67, 778-786. 

Alao S.J., Balnave D. 1984. Growth and carcass composition of broiler fed sunflower 
and olive oil. British Poultry Science; 25:209-219. 

Alao, S.J. and Balnave, D. 1985. Nutritional significance of different fat sources for 
growing broilers. Poultry Sci. 64: 1602-1604. 

Amouzmehr, A., Daster, B., Nejad, J.G., Sung, K., Lohakare, J. and Forghani, F.  2013. 
Effect of garlic and thyme extracts on growth performance and carcass 
characteristics of broiler chicks. Poultry Industry Technical articles. Nutrition. 
Article. (170). 75: 247-253. 

Aslam, S. M., Garlich, J. D. and Qureshi, M. A. 1998. Vitamin D deficiency alters the 
immune responses of broiler chicks. Poult. Sci. 77:842-849. 

Atteh, J.O. Leeson, S. and Julian, R.J. 1983. Effect of dietary level and lyse of fat on 
performance and mineral metabolism of broiler chicks. PoltrySci.62: 2403-
2411. 

Attia, Y. A., Hussein, A. S. Tag El-Din, A. E. Qota, E. M. Abed El-Ghany, A. I. and M. 
El-Sudany A. 2009. Improving productive and reproductive performance of 
dual-purpose crossbred hens in the tropics by lecithin supplementation. Trop. 
Anim. Health  and Prod. 41:461-475. 

Awad, W., Ghareeb, K., Abdel-Raheem, S. and Bὂhm, J. 2009. Effects of dietary 
inclusion of probiotic and symbiotic on growth performance, organ weights, 
and intestinal histomorphology of broiler chickens. Int. J. of Poult. Sci. 88:49–
55. 

Azman, M. A., Konar, V., and Seven, P. T. 2004. Effects of different dietary fat sources 
on growth performances and carcass fatty acid composition of broiler chickens. 
Revue de medicine veterinaries, 155(5), 278-286. 

Baião, N. C. and Lara, L. J. C. (2005). Oil and fat in broiler nutrition. Braz. J. Poult. Sci. 
1:129-141. 



 
 

48 
 

Balnave, D. 1971. Response of laying hens to dietary supplementation with 
energetically equivalent amounts of maize starch or maize oil. J Sci. Food 
Agri. 22:125-128. 

Bartov, I. 1987. Combined effect of age and ambient temperature on the comparative 
growth of broiler chicks fed tallow and soy bean oil. Poultry Sci. 66: 273-279. 

Batal, A. B., and Parsons, C. M., 2002. Effects of age on nutrient digestibility in chicks 
fed different diets. Pout. Sci. 81:400-407. 

Bilal, T., Ozpinor, H., Abas, I. and Kutay, H.C. 2000. The effect of different fat source 
used in broiler rations on performance, abdominal fat accumulation and fat 
digestibility.Arch. Geflügelkd. 65:251-257. 

Bohnsack, C.R., Harms. R.H. Harms, Merkel, W.D. and Russell, G.B. 2002. 
Performance of commercial layers when fed diets with four levels of corn oil 
or poultry fat. Journal of Applied Poultry Research, 11: 68-76. 

Bowyer, L. and Park, W. Woldroup 1988. Comparison of protein and energy feeding 
programmers for large white Turkeys during growing period. Poultry Sci., 67 
(Suppl. 1) 4: (Abstract) 

Brake, J. 1989. The effect of dietary fat on broiler breeder performance. Poultry Sci. 68 
(suppl. 1), 173 (Abstr.). 

Bramley, P. M., Elmadfa, I., Kafatos, A., Kelly, F. J., Manios, Y., Roxborough, H. E., 
Schuch, W., Sheehy, P. J. A. & Wagner, K. H. 2000. Vitamin E. Journal of 
Science of Food and Agriculture, 80: 913-938. 

Bryant, M., Wu, G., and Roland, D. 2005. Optimizing dietary energy for profit and 
performance of two strains of White Leghorns. In Poultry Science (Vol. 84, Pp. 
114-114). 1111 N Dunlap Ave, Savoy, Il 61874-9604 Usa: Poultry Science 
Assoc Inc. 

Carew J.L.B., Nasheim M.C. and Hill F.W. 1961. An in vitro method for determine the 
availability of soybean oil in unex-tracted soybean products for the chicks. 
Poult. Sci. 41, 1962-1975. 

Carew, L. B., and Hill, F. W. 1964. Effect of corn oil on metabolic efficiency of energy 
utilization by chicks. J Nutr. 83-293. 

Chekani-Azar S., Hosseini-Mansoub N., Bahrami Y., Ahadi F. and Lotfi A. 2010. 
Dietary fish oil improves performance and carcass characterizes of broilers 
immunized with sheep Erythrocytes. Int. J. Aca. Res. 2, 94. 

Chen, H.Y. and Chiang, S.H. 2005. Effect of dietary polyunsaturated/saturated fatty 
acid ratio on heat production and growth performance of chicks under different 
ambient temperature. Anim. Feed. Sci. Technol., 120: 299-308. 



 
 

49 
 

Chin S.F., Storkson J.M., Albright K.J., Cook M.E. and Pariza M.W. 1994. Conjugated 
linoleic acid is a growth factor for rats as shown by enhanced weight gain and 
improved feed efficiency. J. Nutr. 124, 2344-2349. 

Cho, J. H., Chen, Y. J. Yoo,  J. S. Kim, W. T. Chung, I. B. and Kim, I. H. 2008. 
Evaluation of fat sources (lecithin, mono-glyceride and mono-diglyceride) in 
weaned pigs: Apparent total tract and ileal nutrient digestibility. Nutr. Res. 
Practice 2:130. 

Christmas, R.B. and Harms, R.H. 1988. Effect of energy on the performance of broiler 
chicks fed various levels of monensin. Poultry Sci. 67: 452-454.  

Chung, H.C., Guenter, W., Rotler, R.G., Crow, G.H. and Stranger, N.E. 1993. Effect of 
dietary fat sources on sudden death syndrome and cordial sarcoplasmic 
vesicular calcium transport in broiler chickens. Poultry Sci., 72: 310-316. 

Collins, C. L., Lealiifano, A. K. Akit, H. Fahri, F. T. Baskett, P. C. Dunshea,F. R. 2011. 
Influence of soybean lecithin on carcass weight and dressing percentage. 
Australia, and N. S. W. Corowa. 

Cook, M. E., Miller, C. C. Park, Y. and Pariza, M. 1993. Immune modulation by altered 
nutrient metabolism: nutritional control of immune-induced growth depression. 
Poult. Sci. 72:1301-1305. 

Crespo N. and Esteve-Garcia E. 2002. Dietary polyunsaturated fatty acids decrease fat 
deposition in separable fat depots but not in the remainder carcass. Poult. Sci. 
81, 1533-1542. 

Crespo, N. and Esteve-Garcia, E. 2001. Dietary fatty acid profile modifies abdominal 
fat deposition in broiler chickens. Poult. Sci. 80:71-78. 

Danicke, S., 2001: Interaction between cereal identity and fat quality and content in 
response to feed enzymes in broilers. in Enzymes in Farm Animal Nutrition. 
BEDFORD, M.R., G.G. PARTRIDGE, eds. CABI International, Wallingford, 
UK. Page 199-236 

De Groote, G. 1968. Energetic evaluation of unsterilized and stabilized fish meals in 
terms of metabolizable energy and net energy for maintenance and growth. 
Feedstuffs 40:26-27. 

Deaton J.W., Mcnaughton, J.L., Reece F.N., Lott B.D. 1991. Abdominal fat of broilers 
as influenced by dietary level of animal fat. Poultry Science 1991; 60:1250-
1253. 

Degroote, G., Reyntens, R. and Amich-Goli, N.J. (1971). Fat studies. 2. The metabolic 
efficiency of energy utilization of glucose, soybean oil and different animal fat 
by growing chick. Poultry Sci. 50: 808-819 

Dieumou, F. E., Teguia, A., Kuiate, J. R., Tamokou, J. D., Fonge, N.B. and Donogmo, 
M.C. 2009. Effect of ginger (zingiber officinale) and garlic (Allium sativum) 



 
 

50 
 

essential oils on growth performance and gut microbial population of broiler 
chicks. Livestock Research for rural Development. 21(8): 21-33. 

Dieumou, F.E., Teguia, A., Kuiate, J.R., Tamokou, J.D., Doma, U.D., Abdullahi, U.S. 
and Chiroma, A.E. 2012. Effect of diets fortified with garlic extract and 
streptomycin sulphate on growth performance and carcass characteristics of 
broilers. International Journal of Livestock & Production. 3(4):36-42. 

Dorman, H. J. D. and Deans, S. G. 2000. Antimicrobial agents from plants: antibacterial 
activity of plant volatile oils. Journal of Applied Microbiology 88:308-316. 

Drevon, C. A. 1991. Absorption, transport and metabolism of vitamin E. Free Radical 
Res. 14:229-246. 

Duncan, D. B., 1955. Multiple range test. Biometrics, 11: 1-42. 

Dupuy, N., Duponchel, L., Huvenne, J. P., Sombret, B. And Legrand, P., 1996. 
Classification of edible fats and oils by principal component analysis of Fourier 
transform infrared spectra, Food Chemistry, 57(2): 245–251. 

Dvorin, A., Z. Zoref, S. Mokady, and Nitsan, Z. 1998. Nutritional aspects of 
hydrogenated and regular soybean oil added to diets of broiler chickens. Poult. 
Sci. 77:820-825. 

El Shanti, H. A. Ghazalah, A. Abdel-Khalek and F. Abu-Nada. 2011. XIII the European 
Poultry Conference, Tours, France. 

El Yamany, A.T., Hewida, M.H., Abdel-Samee, D. and EL-Ghamry, A.A. 2008. 
Evaluation of using different levels and sources of oil in growing Japanese 
quail diets. American- Eurasian J. Agric. Environ., 3: 577-582. 

Ensminger M.E. and Olentine C.G. 1990. Feed and Nutrition 1st Ed. The Ensminger 
publishing company, California, USA. 

Essary, E.O. and Dawson, L.E. 1965. Quality of layer carcass as related to protein and 
fat in the diet. 1. Fat deposition and moisture pick up during chilling. Poultry 
Sci. 44: 7015. 

Evrard. J., X. P. X. Pages., Argensonm, C. & Morinm O. (2007). Procedesd’obtention et 
compositions nutritionnelles des huiles de tournesol, olive et colza. Cahiers de 
Nutrition et de diététique, 42(1): 13- 23. 

 FAO-STAT (2008). http://faostat.fao.org/site/567/default.aspx. 

Fayad, H. A. A. and Naji, S. A. H. 1989. Technology Poultry Products. The first 
edition, the printing press directorate of the Ministry of Higher Education. 
Baghdad. 



 
 

51 
 

Ferrini, G., M. Baucells, D. Esteve-Garcia, E. and Barroeta, A. C.. 2008. Dietary 
polyunsaturated fat reduces skin fat as well as abdominal fat in broiler 
chickens. Poult. Sci. 87:528-535. 

Friedman, A., and Sklan, D. 1989a. Antigen-specific immune response impairment in 
the chick as influenced by dietary vitamin A. The Journal of Nutrition 119:790. 

Fritts, C. A., and Waldroup, P. W. 2003. Effect of source and level of vitamin D on live 
performance and bone development in growing broilers. J Appl. Poult. Res. 
12:45-52. 

Fuller, H.L. and Mario (1977). Energetic efficiency of different dietary fat for growth of 
young chicks. Poultry Sci. 56: 459-557. 

Fuller, H.L. and Rendon, M. (1979). Energetic efficiency of corn oil and poultry fat at 
different levels in broiler diets. Poultry Sci. 58: 1234-1238. 

Furlan R.L, Macari, M. 2002. Lipids Digest e absorb. In: Macari M, Furlan RL, Gonzles 
E. Physiologic aviria aplicada a frangos de corte. Jaboticabal: FUNEP; Cap. 
11, p. 143 

Gomez, G., Telleze, G. and Caicedo, J. (1987). Effect of addition of vegetable oil or 
animal tallow to broiler diets containing cassava root meal. Poultry Sci. 66: 
725-731. 

Habib DF, Fahmi AA, Kholousy NM, Amin AI, Shalaby M, Ahmed MM, Shanab AMA 
2011. The role of liver in leptin metabolism in experimental nephrotic 
syndrome. EXCLI J 2011; 10:322-31. 

Hadmi, J. N., 1994. The Scientific Manual for the Production of Meat and Layer 
chicken, the first edition, the madena Establishment for Press, Daralam. 
Jeddah, Saudi Arabia. 

Hake HM, Mehmet, A., Anitha, B., Moorthy, M., Nididi, V. 2005. Effect of various 
Dietary Fat Sources on Performance and Body Fatty Acid Composition of 
Broiler Chickens. Journal of Animal and Veterinary Advances, 6: 1317-1322. 

Hamid, M.G. 1979. The effect of evaporation cooling on poultry performance in the 
arid hot climate. M.Sc. Thesis, Faculty of Veterinary Science, University of 
Khartoum. 

Hamilton, C. R. 1999. Feed Fats are Valuable Sources of Energy for Livestock and 
Poultry. http://darlingi.com/pdffiles/feedstuffs.pdf. Leeson, S. & Zubair, A. K. 
Undated. Digestion in Poultry I: Protein and Fats. 

Harms, R.H. and Russeli, G. 2000. Performance of four strains of commercial layers 
with major charges in dietary energy. Journal of Applied Poultry Research, 9: 
535-541. 



 
 

52 
 

Harms, R.H., Hochreich, H.J. and Meyer, B.H. 1957. The effect of feeding three energy 
level upon dressing percentage and cooking losses of white rocks broiler fryers. 
Poultry Sci. 36: 420-425. 

Haumann, B. F. 1996. Corn research looks at changing oil content, INFORM, 7:576. 

Hernandez, F., Madrid, J., García, V., Orengo, J. and Megías, M. D. 2004. Influence of 
two plant extract son broilers performance, digestibility, and digestive organ 
size. Poultry Science 83:169-174. 

Hsu, P. C., and Gout, Y. L. 2002. Antioxidant nutrients and lead toxicity. 
Toxicology.http://www.mypyramid.gov/pyramid/oils.html (accessed 
19/2/2008) 180:33-44 

Huang Z.B., Ackman R.G., Ratnayake W.M.N. and Proud foot F.G. 1990. Effect of 
dietary fish oil on fatty acid levels. Pesti G.M., Bakali R.I., Qiao M. and 
Sterling K.G. (2020). A comparison of eight grades of fat as broiler feed 
ingredients. Poult. Sci. 81, 382-390. 

Huang, J., Yang, D. GAO, S. and Wang, T. 2008. Effects of soy-lecithin on lipid 
metabolism and hepatic expression of lip genic genes in broiler chickens. 
Livestock Sci. 118:53-60. 

Hulan, H.W., Ackman, R.G., Ratnayake, W.M.N. and Proudfoot, F.G. 1988. Omega-3 
fatty acid levels and performance of broilers chickens fed redfish meal or 
redfish oil. Canadian J. Anim. Sci. 68, 533-547. 

Iqbal, J., and Hussain, M. M. 2009. Intestinal lipid absorption. Am. J Physiol. 
Endocrinal. Metab. 296:E1183-E1194. 

Isshilgi, y., Okada, T., Katani, M. and Makahire, Y. 1986. Effect of beef tallow added to 
the barley diet on feed utilization chickens. Poultry Absts. 12: 319. 

Jacob, J. P., Wilson, H. R. Miles, R. D. Butcher, G. D. and Mather, F. B.. 2011. Factors 
affecting egg production in backyard chicken flocks. 

Jamroz, D., Orda, J., Kamel, C., Wiliczkiewicz, A., Wertelecki, T. and Skorupinska, J. 
2003. The influenceofphytogenicextractsonperformance, nutrient digestibility, 
carcass characteristics and gut microbial status in broiler chickens. Journal of 
Animal and Feed Sciences 12:583-596. 

Janky, D.M., Riley, P.K. and Harms, M.H. 1976. The effect of dietary energy level on 
dressing percentage of broiler. Poultry Sci. 55: 2388-2390. 

Jeffri, D., Firman, H. and Kamyab, A. 2010. Comparison of soybean oil with an 
animal/vegetable blend at four energy levels in broiler rations from hatch to 
market. Int. Poult. Sci. 9:1027-1030. 

Jensen, C., Lauridsen, C. and Bertelsen, G. 1998. Dietary vitamin E: quality and storage 
stability of pork and poultry. Trends Food Sci. Technol. 9:62-72. 



 
 

53 
 

Joshi and Sell, J. 1964. Comparative values of soybean oil and animal tallow for 
Turkey. Poult. Con. J. Anim. Sci. 44: 34-38.. 

Kenneth Wilson and Scott Beyer, may 22 (2013) . Poultry nutrition information for the    
mall flockmay, Kansas State University. 
http://articles.extension.org/pages/68178/basic-poultry-nutrition 

Keren-Zvi, S., Nir, I. Nitsan, Z. and Cahaner, A. 1990. Effect of dietary concentration 
of fat and energy on fat deposition in broilers divergently selected for high or 
low abdominal adipose tissue. Br. Poult. Sci. 31:507–516. 

Khalil, S.A. 1979. Chemical and physical changes in heated cottonseed oil during 
simulated frying conditions and their correlation with foaming properties. 
Research Report. No. 313, November, 1983. 

King, B. 1983. Authenticity edible vegetable oils and fats. Part I. General introduction 
and methods of analysis. Research Report No.438, November, 1983, Leather-
head Food R.A. 

Latshaw, J. D. 2008. Daily energy intake of broiler chickens is altered by proximate 
nutrient content and form of the diet. Poult. Sci. 87:89-95. 

Lauridsen, C., Buckley, D. J. and Morrissey, P. A. 1997. Influence of dietary fat and 
vitamin E supplementation on [alpha]-tocopherol levels and fatty acid profiles 
in chicken muscle membranal fractions and on susceptibility to lipid 
peroxidation. Meat Sci. 46:9-22. 

Leeson S., Summers J.D., 2001. Nutrition of the chicken. 4th ed. Ontario: University 
Books;. 413p. 

Leeson S. and Atteh J.O. 1995. Utilization of fats and fatty acids by turkey poults. 
Poult. Sci. 74, 2003-2010.  

Leibovitz, Z. and Ruckenstein, C. 1983. Our experiences in processing maize (corn) 
germ oil, JAOCS, 60:395. 

Lipstein, B., and Bornstein, S. 1975. “Extra-Caloric” Properties of Acidulated Soybean-
Oil Soapstock for Broilers during Hot Weather. Poult. Sci. 54:396-404. 

Lisk, G., Steidley, K. R. and Neff, W. E. 2000. Commercial spreads formulation, 
structure and properties, INFORM, 11: 982. 

Lopez Ferrer, S., Baucells, M.D., Barroeta, A.C., Galobart, J. and Grashorn, M.A. 2001. 
enrichment of chicken meat. Use of precursors of long-chain polyunsaturated 
fatty acids: linseed oil. Poult. Sci. 80, 753-761. 

Manilla, H.A., Husveth, F. and Nemeth, K. 1999. Effect of dietary fat origin on the 
performance of broiler chickens and on the fatty acid composition of selected 
tissues. Acta Agraria Ka-posvariensis. 3, 47-57. 



 
 

54 
 

March, B. and Biely, J. (1957). Fat studies in poultry. Utilization of fats of different 
melting points. Poultry Sci., 36: 71. 

Martin, C.A., Almeida, V.V., Ruiz, M.R., Visentainer, J.E.L., Matsushita, M., Souza, 
N.E., Visentainer, J.V. 2006. ءcidos graxos poliinsaturados ômega-3 e ômega-
6: importância e ocorrência em alimentos. Revista de Nutriçمo de Campinas 
2006;19:761-770. 

Mittelstaedt, C.W., Murray, E.E. and Teeter, R.G. 1980. Ration caloric density effects 
on broiler growth and efficiency. Poultry Sci. 68 (Suppl. 1). 194 (Abstr.). 

 Mohammed, H. A., 2006. The impact of the using vegetable oil, sunflower oil and their 
mix for broiler chickens in productive performance and  chemical composition 
of the main parts of the carcass. Master Thesis. Faculty of Agriculture- 
Salahaddin University.               

Moran, E.T.Jr. 1982. Production and carcass quality responses of early and late 
marketed large toms to added fat during finishing period. Poultry Sci. 61: 919-
924. 

Naji, S. A. H, 2006. Commercial Broiler Production Manual. Technical bulletin. Iraqi 
Int. J. of Poult. Sci. Association. 

Nash, D.M., Hamilton, R.M.G. and Hulan, H.W. 1995. The effect of dietary herring 
meal on the omega-3 fatty acid content ofplasma and egg yolk lipids of laying 
hens. Can. J. Anim. Sci. 

Navidshad B. 2009. The effects of fish oil on growth perform-ance and carcass 
characteristics of broiler chicks fed a low-protein diet. Int. J. Agric. Biol. 11, 
635-638 

Newman, R.E., Downing, J.A., Bryden W.L., Efleck, W.A., Butte-mer and Storlien, 
L.H. 1998. Dietary polyunsaturated fatty acids of the n-3 and the n-6 series 
reduce abdominal fat in the chicken (Gallus domesticus). Proc. Nutr. Soc. 
Australian. 22, 54-62. 

Newman, R.E., Bryden, W.L., Fleck, E., Ashes, J.R., Buttemer, W.A., 2002. Dietary n-
3 and fatty acids alter avian metabolism: molecular-species composition of 
breast-muscle phospholipids. Br J Nutr 88: 19-28. 

Nobakht, A., Tabatbaei, S., and Khodaei, S. 2011. Effects of different sources and 
levels of vegetable oils on performance, carcass traits and accumulation of 
vitamine in breast meat of broilers, Crr. Res. J. Biol. Sci, 3, 601–605,. 

Noy, Y., and Sklan, D. 1996. Uptake capacity in vitro for glucose and methionine and in 
situ for oleic acid in the proximal small intestine of posthatch chicks. Poult. 
Sci. 75:998-1002. 

NRC. 1994. Nutrient Requirements of Poultry. 9th rev. ed. Natl. Acad. Press, 
Washington, DC. 



 
 

55 
 

Nwoche, G.N., Ndubuisi, E.C., Iheukwumere, F.C. 2003. Effects of dietary oil on the 
performance of broiler chicks. International Journal of Agricultural and Rural 
Development, 4: 81-86. 

O'Doherty, P. J. A., Kakis, G. and Kuksis, A. 1973. Role of luminal lecithin in intestinal 
fat absorption. Lipids 8:249-255. 

Olorede, B.R., Longe, O.G. 1999. Evaluation of molasses and palm oil in broiler 
chicken diets containing high level of shea butter cake. Journal of Sustainable 
Agricultural Environment, 1: 172-177. 

Ouart, M.D., Damron, B.L., Martin, F.G., Christmas, R.B. and Sloan, D.R. 1989. 
Effects of feed fats on broiler performance. Poultry Sci. 68) (suppl. 1): 109 
(Abstr.). 

Özdoğan, M.O., Aksit, M. 2003. Effects of feeds containing different fats on carcass 
and blood parameters of broilers. J. Appl. Poult. Res. 12, 251-256. 

Peebles, E. D., Zumwalt,C. D. Doyle,S. M. Gerard,P. D. Latour, M. A. Boyle, C. R. and 
Smith, T. W. 2000. Effects of breeder age and dietary fat source and level on 
broiler hatching egg characteristics. Poult. Sci. 79:698-704. 

Pesti, E.M. and Smith, C.F. 1984. The responses of growing broiler chick to dietary 
content of protein, energy and added fat Br. Poultry Sci. 25: 127-138. 

Pesti, G. N., Bakalli,R. I. Qiao, M. and Sterling, K. G. 2002. A comparison of eight 
grades of fats as broiler feed ingredients. Poult. Sci. 81:382-390. 

Plummer, D. T., 1987. An introduction to Practical biochemistry. (3rd ed ). McGraw-
Hill Book company, London. 

Poebles, E.D., Doyle, S.M., Pansky, T., Gerard, P.D., Latour, M.A., Boyle, C.R. and 
Smith, T.W. 1999. Effect of breeder age and dietary fat on subsequent broiler 
performance, Slaughter yield. 

Pond, W. G., Church,  D. C., Pond, K . R. and Schoknecht, P. A. 2005. Basic  animal 
nutrition and feeding (5th ed.). john Wiley and Sons Inc, United States of 
Amrica. 

Potenca, A., Murakami, A.E. Fernandes, J.I.M. Matsushita, M. Nakagawa, E.L. 2008. 
Performance, abdominal fat deposition and bone characteristics of broilers fed 
diets containing different lipid sources. Brazil. J. Poult. Sci. 10, 239-244. 

Rahimi, S., Kamran Azad, S. and Karimi Torshizi, M.A. 2011. Omega-3 enrichment of 
broiler meat by using two oil seeds. J. Agr. Sci. Tech., 13: 353-365. 

Reid, B.L. and Maiorino, P.M.M. 1980. Dietary fat and laying hen performance. Poultry 
Sci. 54: 422-428. 



 
 

56 
 

Renner, R. and Hill, F.W. 1961. Utilization of fatty acids by the chicken. Jounrnal of 
Nutrition. 74: 259-264. 

Rose, S. P. 2001. Principles of Poultry Science. CABI Publishing. 

Ross, 201). Broiler Management Manual of Ross 308. Aviagen Company. 

Sahin, K., Sahin, N. Onderci, M. Yaralioglu, S. and Kucuk, O. 2001. Protective role of 
supplemental vitamin E on lipid peroxidation, vitamins E, A and some mineral 
concentrations of broilers reared under heat stress. Veterinari Medicina Praha 
46:140-144. 

Sahito, H.A., Soomro, R.N., Memon, A., Abro, M.R., Ujjan, N.A., 2012. Effect of fat 
supplementation on the growth, body temperature and blood cholesterol level 
of broiler. Global Adv Res J Chem Mater Sci 1: 23-34. 

Saleh, H., Rahimi, S.H. and Karimi Torshizi, M.A. 2009. The effect of diet that 
contained fish oil on performance, serum pa-rameters, the immune system and 
the fatty acid composition of meat in broilers. Int. J. Vet. Res. 3, 69-75. 

Saleh, E. A., Watkins, S. E., Waldroup, A. L. and Waldroup, P. W. 2004. Effects of 
Dietary Nutrient Density on Performance and Carcass Quality of Male Broilers 
Grown for Further Processing. International Journal of Poultry Science 3(1):1-
10. 

Sanz, M., Flores, A., Lopez-Bote, C.J. 2000a. The metabolic use of energy from dietary 
fat in broilers is affected by fatty acid saturation. British Poultry Science 
2000a; 41:61-68. 

Sanz, M., Flores, A., Perez, D.E., Ayala, P., Lopez-Bote, C.J. 1999. Higher lipid 
accumulation in broilers fed on saturated fats than in those fed unsaturated fats. 
British Poultry Science 1999; 40:95-101. 

Sanz, M., Lopez-Bote, C.J., Monoyo, D., Bautista, J.M. 2000b. Abdominal fat 
deposition and fatty acid synthesis are lower and fl- oxidation is higher in 
broiler chickens fed diets containing unsaturated rather than saturated fat. J 
Nutr 130: 3034-3037. 

Scaife, J.R., Moyo, J., Galbraith, H., Michie, W., Campbell, V. 1994. Effect of different 
dietary supplemental fats and oils on the tissue fatty acid composition and 
growth of female broilers. Br Poult Sci 35: 107-118. 

Schmidt, D. R., Holmstrom, S. R. Fon Tacer,  K. Bookout, A. L. Kliewer, S. A. and 
Mangelsdorf, D. J. 2010. Regulation of Bile Acid Synthesis by Fat-soluble 
Vitamins A and D. J Biol. Chem. 285:14486-14494. 

Schuphan, W. 1967. Federal Center for Research on Quality in Plant Production, 
Geisenheim/Rhine, Germany. Qual. Plant. Mat. Veg. January 1967. 



 
 

57 
 

Scott, M.L., Nesheim, M.C. and Young, R.J. 1982. Nutrition of chicken. 3rd ed. M.L. 
Scott and Associates, Itheca, New York. 

Scragg, R. H., Logan, N. B. and Geddes, N. 1987. Response of egg weight to the 
inclusion of various fats in layer diets. Br. Poult. Sci. 28:15-21. 

Sell, J.L. and Owings, W.J. 1983. Response of turkeys to supplemented fat. Influence of 
age of which fat is fed. ISU Poultry Newsletter, Ps. 232, Iowa State University, 
Ames. Cited in J. of Feed Management (1984), 35: 47-49. 

Sell, J.L., Krogdahl, A. Hanyu, N. 1986. Influence of age on utilization of supplemental 
fats by young turkeys. Poult. Sci., 65: 546-554. 

Shahidi, F. 2005. Bailey’s Industrial Oil and Fat Products, 6th Edition, Six Volume Set. 
In: Sunflower Oil.Eds. F. Shahidi, M A. Grompone. Wiley Online 
Library.1:565-580. 

Sharifi, S. D., Khorsandi, S. H., Khadem, A. A., Salehi, A. and Moslehi, H. 2013. The 
effect of four medicinal plants on the performance, blood biochemical traits 
and ileal microflora of broiler chicks. Veterinarski arhiv, 83 (1): 69-80. 

Shingari, B.K., Metha, R.K. and Gill, S.S. 1975. Effect of high density ration containing 
groundnut oil on the growth of broiler chicken. Indian J. Anim. Sci. 45: 25-27. 

Shipton, M. 1994, Fat and oil, Unilever educational booklet: advanced series. 

Shutze, J. V., and L. S. Jensen, 1963. Influence of linoleic acid on egg weight. Poult. 
Sci. 42:921-924. 

Sibbald, I.R. and Kramer, J.K.G. 1980. The effect of basal diet on the utilization of fat 
as source of true metabolizable energy, lipid and fatty acids. Poultry Sci., 59: 
316-324. 

Sibbald, I.R., Shinger, S.J. and Ashton, G.C. 1962. The utilization of a number of fats. 
Fatty materials and mixture therefore evaluated in terms of metabolizable 
energy, chick weight grains and gain, feed ratios. Poultry Sci., 41: 44-61.  

Skinner, J.F. and Park, W. Waldroup 1989. Effect o constant or change dietary energy 
level on performance of male broiler. Poultry Sci. 64: 1921-1933. 

Sklan, D., Melamed, D. and Friedman, A. 1994. The effect of varying levels of dietary 
vitamin A on immune response in the chick. Poult. Sci. 73:843-847. 

Souza, P.A., Souza, H.B.A., Oba, A., Leonel, F.R., Pelicano, E.R.L., Norkus, E.A., 
Junqueira, O.M., Andreotti, M.O. 2001. Características físicas e químicas da 
carne da coxa de frangos de corte produzidos com diferentes fonts de óleo. In: 
Anais da 38º Reunião Anual da Sociedade Brasileira de Zootecnia; 2001; 
Piracicaba, SP. Piracicaba: SBZ; 2001. 



 
 

58 
 

Stanley, Victor, G., Krisdakasivivat and Alden Rein 1988. Effect of growth stimulants 
(supplementary iodine and bartracin MD) on abdominal fat deposits in broilers 
fed four levels of dietary fat. Poultry Sci. 67 (Suppl. 1) 161 (Abstr.). 

 Strecker, L. R. 1996. Corn oil, in Bailey’s Industrial Oil and Fat Products, 5th ed., Hui, 
Y.H., Ed., John Wiley & Sons, New York 2: 128 131. 

Taylor, D.L., 2000. Effect of maternal dietary fats and antioxidants on growth and bone 
development of commercial broilers. Research project: Departement of Animal 
and Poultry Science, Michigan State 

Thacker, P.A., Campbell, G.L., XUY. 1994. Composition and nutritive value of 
acidulated fatty acids, degummed canola oil and tallow as energy sources for 
starting broiler chicks. Animal Feed and Technology; 46:251-260. 

Tichivangana, J. Z., and Morrissey, P. A. 1985. Metmyoglobin and inorganic metals as 
pro-oxidants in raw and cooked muscle systems. Meat Sci. 15:107-116. 

USDA., 2012. Meat Products with High Levels of Extenders and Fillers, Food and 
Agricultural Organization of the United States, retrieved; 03-16 

Weiss, T. J. 1983. Commercial oil dources, in Food Oils and Their Uses, 2nd ed., AVI 
Publishing, Westport, CT, pp. 36–40, 45–46. 

Wilson, K. J. and Bayer, R. S. 2000. Poultry Nutrition Information for Small Flock.  
http://www.oznet.ksu.edu/library/lvstk2/ep80.pdf 
 

Wiseman, J. 1984. Fats in animal nutrition. Butterworths, London, UK. 

Wilson, M. 2015. All information in this article is for educational purposes only The 
Center For Development. March: 

Wiseman, J. 2003. Utilization of fats and oils and prediction of their energy yielding 
value for nonruminants. 

Wiseman, J. and Lessire, M. 1987a. British poultry scinces 28- 663. 

Wongsuthavas, S., Yuangklang, Wittayakun,C. S. Vasupen, K. Mitchaothai,J. 
Srenanual, P. and Beynen, A.C. 2007. Dietary soybean oil, but not krabok oil, 
diminishes abdominal fat deposition in broiler chickens. Int. J. Poul. Sci., 6: 
792-795. 

Wongsuthavas, S., Terapuntuwat, S. Wongsrikeaw, W. Katawatin, S. Yuangklang, C. 
and Beynen, A. C. 2008. Influence of amount and type of fat deposition, 
adipocyte count and iodine number of abdominal fat in broiler chickens. J. 
Anim. Physiol. Anim. Nutr. 92:92-98. 

XLSTAT, 2004. Addinsoft Pro version 7.5.3. http: // www.xlstat.com/en/ho. 



 
 

59 
 

Yalçin S, Ozkan S, Açikgoz Z. 1998. Influence of dietary energy on bird performance, 
cacass parts yield and nutrient composition of breast meat of heterozygous 
naked neck broilers reared at natural optimum and summer temperatures. 
British Poultry Science; 39(5):633- 638. 

Yanovich, V.G. 1988. Fat supplements in diets for animals. Poult. 

Young, R.J. 1961. The energy value of fats and fatty acids for chicks. I. Metabolizable 
energy. Poultry Science, 40: 1225-1233. 

Zollitsch, W., Knaus, W., Aichinger, F. and Lettner, F. 1997. Effects of different dietary 
fat sources on performance and carcass characteristics of broiler. Anim. Feed 
Sci. Technol. 66, 63-73. 

Zouari, N., Elgharbi, F. Fakhfakh, N. Bacha, A. B. Gargouri, Y. and Miled, N. 2010. 
Effect of dietary vitamin E supplementation on lipid and color stability of 
chicken thigh meat. Afr.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

60 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

61 
 

CURRICULUM VITAE 

PERSONAL INFORMATION 

Name Surname Barzan Fadhl FARIQ 
Birth Place and Date 1-1-1991 / chamchamal 
Telephone +964(770)5048440 
E-mail Barzan.f.fariq@gmail.com 

 
 
EDUCATION 

Certificates Name. City. Country Graduation year 
High school   Peshraw High School 2011 
University   Sulaymani University  2015 
Graduate School   
     

 
 
WORK EXPERIENCE 

Year Organization Job 
- - - 
   
   

 
AREA OF SPECIALIZATION 

 
FOREIGN LANGUAGES 

English 
 
OTHER FEATURES YOU WANT TO SPECIFY 

 

PUBLICATIONS 

 
 

 

 


