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  :قال تعالى
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وَ  ھُ ـذَا لَ نَّ ھَ أُوتِینَا مِن كُلِّ شيَْءٍ إِ وَ
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AbSTRACT 

This experiment was conducted to evaluate the response of broiler 
chicks fed on graded levels of garlic essential oil as natural growth 
promoter alternative to antibiotic. Experimental parameters covered 
growth performance, carcass dressing percentage, subjective meat 
quality and economical appraisal. The experimental design used was the 
complete randomized design (CRD). A total number of (140), 7 day-old, 
100gm initial weight unsexed Ross 308 strain of broiler chicks were 
randomly divided into five experimental groups with four replicates, 
each of seven chicks. The first group A fed on basal diet without feed 
additives (negative control), the second group B were fed on basal diet 
with antibiotic (Neomycin, 20gm/kg) as positive control diet, the other 
groups C, D and E were fed basal diets supplemented with garlic 
essential oil at levels of 0.1, 0.2 and 0.3 respectively. The basal diet was 
formulated to meet the nutrients requirements of broiler chicks 
according to (NRC, 1994). Experimental diets were fed for 6 weeks. The 
results indicated that there were no significant (p> 0.05) differences 
among all treatment groups in the values of body weight gain, feed 
intake, feed conversion ratio, carcass dressing percentages and 
subjective meat quality attributes. No mortality were recorded 
throughout the experimental period. The economical evaluation showed 
that all levels of dietary garlic essential oils were economically feasible, 
but the values of profitability ratio (1.27) of group E (0.3% garlic oil) 
was the highest of the tested groups. 
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 ملخــص الدراســـــة
كتاكیت الدجاج اللاحم المغذاة على مستویات   أجریت ھذه الدراسة لتقییم مدى إستجابة

شملت قیاسات التجربة . متدرجة من زیت الثوم كمحفز طبیعي للنمو بدیلا للمضادات الحیویة
. الأداء الإنتاجي، نسبة تصافي الذبیحة، الصفات الإنطباعیة النوعیة للحم والتقییم الإقتصادي

ّ إستخدام . صممت ھذه التجربة بإستخدام النظام العشوائي الكامل أیام  7كتكوت عمر  140تم
ّ تقسیمھا عشوائیا إلى خمسة  308غیر مجنسة من سلالة الروس  جم100ن إبتدائي بوز ، تم

تمت تغذیة . مجموعات تجریبیة، كل مجموعة ضمت أربعة مكررات، بكل مكرر سبعة كتاكیت
، المجموعة )علیقة قیاسیة سالبة(على علیقة أساسیة بدون أي اضافة ) A(المجموعة الأولى 

كعلیقة ) كجم/ملجم20النیومایسین (تغذت على العلیقة الأساسیة مع المضاد الحیوي ) B(الثانیة 
فقد تمت تغذیتھا على العلیقة الأساسیة مضافا  Eو D,Cقیاسیة موجبة، أما المجموعات الأخرى 

تم تكوین العلیقة القیاسیة لتقابل . ، على التوالي%0.3و  0.2، 0.1إلیھا زیت الثوم بمستویات 
تمت التغذیة على العلائق ). NRC, 1994(اجات الغذائیة للدجاج اللاحم الصادرة من الإحتی

  . أسابیع 6التجریبیة لمدة 

بین كل  (p>0.05)اثبتت النتائج المتحصل علیھا بانھ لا توجد فروقات معنویة 
ي، المجموعات التجریبیة في قیم وزن الجسم المكتسب، العلیقة المستھلكة، معدل التحول الغذائ

لم تسجل أي حالات . نسبة التصافي للذبیحة وصفات اللحم الإنطباعیة النوعیة للدجاج اللاحم 
  .للنفوق خلال فترة التجربة

اظھر التقییم الإقتصادي بأن كل المستویات الغذائیة لزیت الثوم كانت مجدیة اقتصادیا 
كانت الأعلى بین ) زیت ثوم% 0.3( Eفي المجموعة ) 1.27(ولكن قیمة الربحیة النسبیة 

  .المجموعات المختبرة
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Chapter one 

 INTRODUCTION 
 The fast growing nature of broilers and their short generation 
interval has been associated over the years with the use of antibiotic 
growth promoters at sub-therapeutic doses in animal feeds in order to 
improve performance through controlling the zoonotic pathogens in the 
gut (Dieumou et al., 2009). At the present time, there is increasing 
pressure to reduce or eliminate the use of antibiotics as growth 
promoters due to the negative human health issue of antibiotic 
resistance. On the other hand the proposed ban of antimicrobial growth 
promoters in the European Union in 2006 and voluntary reduction in 
their use while in other countries the work has focused on the 
alternatives growth promoters to be used in poultry feed. Several 
compounds such as enzymes, organic acids, probiotics, prebiotics and 
phytogenics are used to improve the performance. Recently aromatic 
plants and their associated essential oils or extracts are being concerned 
as potentially growth promoters. 

 Most essential oils consist of mixtures of compounds such as 
phenolics and polyphenols, terpenoids, saponines, quinine, esters, 
flavone, flavonoids, tannins, alkaloids and non-voltiles residues; and 
their chemical composition and concentration of compounds is variable. 
These compounds have many effects as antimicrobial, stimulating 
animal digestive system, antioxidants, anticoccidail increase production 
of digestive enzymes and improve utilization of digestive products by 
enhancing liver functions (Ziarlarimi et al., 2011). 

 Garlic (Allium sativum) is widely used in all parts of world as a 
spice and herbal medicine for the prevention and treatment of a variety 
of diseases ranging from infections to heart diseases. It has long been 
considered that garlic has several beneficial effects for human and 
animals, exhibiting antimicrobial, antioxidant properties (Konjufca et al., 
1997); antiviral (Weber et al., 1992); and antifungal (Ankri and 
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Mirelman, 1999). Garlic supplement to broiler chicks has been 
recognized for its strong stimulating effect on the immune system in 
addition to its positive effects on digestion in birds due to the very rich 
aromatic essential content of garlic (Demir et al., 2005). Previous 
researchers suggested that those functions are mainly to the bioactive 
compounds such as allin, daillyLsulphides and allicin (Amagase and 
Milner, 1993). Undoubtedly, garlic essential oils which may be used as 
alternative to antibiotic have a wide range of potential uses.  

 Therefore this study was conducted to evaluate the effects of 
various levels of dietary garlic essential oil as natural growth promoters 
on the growth performance, carcass dressing percentage and subjective 
meat parameters of broiler chicks. 
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CHAPTER TWO 
LITERATURE REVIEw 

2.1.Feed additives: 

 Feed is major components, affecting net return from the 
poultry business, because 80% of the total expenditure in term of 
cash is spent on feed purchase (Javed et al., 2009). To insure 
more net return and to minimize high expenditure on feed many 
research strategies have been practiced such as introducing feed 
supplements and feed additives (Pervez, 1992). 

 The term “additive” is applied by the feed compounder, in 
abroad sense, to all products other than those commonly called 
feed stuffs that may be added to the ration with the object of 
obtaining some special effects. Additives are usually included in 
the feed mixture in very small quantities and require very careful 
weighing, handling and mixing. Those of special interest in 
formulation of poultry feeds include amino acids, antioxidants, 
antibiotics, drugs to prevent or control disease, pigments, trace 
elements and vitamins (Ray and Fox, 1979). 

 Amino acids, trace minerals and vitamins have already 
been considered. The remainder may, for convenience, be 
considered as falling into two groups. The first group comprises 
those additives that have specific nutritional role, and includes 
fifteen or more growth promoting substances alone, the second 
group covers those compounds concerned with the prevention and 
control disease and, have, the number used has so far topped 
sixty. Antibiotics may be included in both groups (Allam, 2000). 
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2.2.Growth promotant antibiotics (GPAs): 

 Poor performance and increase susceptibility to disease in 
birds have been attributed to the pathogenic microflora in the gut 
competing with the host for nutrients and causing sub-clinical 
infections (Tekeli et al., 2011). Research attentions have also been 
given to ways of controlling sub-clinical infections especially 
those caused by pathogenic microflora. Those objectives have 
reportedly been achieved through the use of various Growth 
Promotant Antibiotics (GPAs) (Verstegen and Schaafsma, 1999); 
Cummings and Macfarlane, 2002). Most growth promoters are 
antimicrobial compounds, administrated at sub-therapeutic doses 
in animal feed to suppress sub-clinical infections (Brander et al., 
1991). 

 The growth promoters effect of antibiotics was discovered 
in the 1940s, when it was observed that animals fed dried mycelia 
of Sterptomyces aureofaciens containing Chlortetra cycline 
residues improved their growth (Dibner and Richards, 2005). The 
United States Food and Drug Adminstration approved the use of 
antibiotics as animal feed additives without veterinary 
prescription in 1951 (Jones and Rickeo, 2003). Also in the 1950s 
and 1960s, each Eurpean State approved its own national 
regulation about the use of antibiotic in animal feeds (Castanon, 
2007). 

 GPAs have well been reported for their inhibitory actions 
on proliferation of pathogenic microflora and the negative effects 
of their toxic metabolites (Van Immerseel et al., 2004 and 
Comelison et al., 2006). National Office of Animal Health (2001) 
has specifically reported on the inhibitory potentials of GPAs 
against the proliferation of enteric pathogens including 
Salmonella spp; Campylobactor sputorum, C.Perfringens; 
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Escherichia coli and Enterococci species. In addition, several 
reports have established their indirect positive effects, as 
stimulant of digestive enzymes, on feed digestion, nutrients 
absorption and consequential improvement of growth 
performance (Gunal et al., 2006 and Hafez, 2011). Despite the 
seemingly satisfactory results obtained in poultry industries with 
GPAs, increased antimicrobial resistance (Jang et al., 2007) and 
other related health problems to consumers were reported (Kato et 
al., 2001 and Donoghue, 2003). This situation led to the pan of 
these products by the European Union in January, 2006, thereby 
giving room to research for natural alternatives. 

2.3 Nutritional Strategies and Feed Additives: 

 After the use of most antibiotics growth promoter as feed 
additives been banned by the Eu. Due to cross-resistance against 
pathogens and residues in tissues, Scientists has searched for 
alternatives to antibiotics, in this view, variety of substances are 
used in conjunction with or as alternatives to antibiotics in poultry 
diets. Herbs and spices, essential oils extracted from aromatic 
plants, enzymes, organic acids, probiotics and prebiotics, all 
shown promising results for use in organic poultry production 
(Griggs and Jacob, 2005; Mustafa, 2011). 

2.3.1 Herbs, Spices and plant extracts 

 Herbs, spices and various plants extracts have received 
increasing attention as possible antibiotics growth promoters 
replacement. There is evidence to suggest that some of these 
components have appetite, stimulating properties (methol from 
peppermint), antibacterial effect (caracrol from oregano) or 
provide antioxidant functions (cinnamadhyde from cinnamon) 
Revington, (2002). In different herbs a wide variety of active, 
phytochemicals, including the flavonoids, terpendoid,  lignans, 
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sulfides, polyhenolics, cartnoids, coumarins, saponins, plant 
sterols, curcumin and phthalides have been identified (Mehmet et 
al., 2005). 

 Research interest has focused on various herbs that possess 
hypolipidermic, antiplatelet, antitumor, or immune-stimulating 
properties that may useful adjuncts in helping reduce risks of 
cardio vascular diseases and cancer. In addition to their 
antimicrobial activity (Elayyar et al., 2001; Singh et al., 2002; 
Valero and Salmeron, 2003); they possess biological activities 
such as that of antioxidants (Lopez-Bote et al., 1998; Botsoglou et 
al., 2002) and as hypocolostomies (Craig, 1999) and stimulate 
effect on animal digestive system (Jamroz and Kamel, 2002; 
Ramakrishna et al., 2003), to increase production of digestive 
enzymes and improve utilization of digestive products through 
enhanced liver functions (Langhout, 2000; Hernandez et al., 
2004). 

2.4 Garlic (Allium sativum) 

2.4.1 Scientific classification: 

According to Wikipedia (2013) the garlic is classified scientifically as 
follow: 

Kingdom: Plantae  

Clade: Angiosperms  

Clade: Monocots  

Order: Asparagales  

Family: Amaryllidaceae  

Subfamily: Allioideae  

Genus: Allium 
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Species: A. sativum 
Binomial name  Allium sativum 

 Allium sativum, commonly known as garlic, is a species in 
the onion genus, Allium. Its close relatives include onion, shallot, 
leek, chive and rakkyo With a history of human use of over 7,000 
years, garlic is native to central Asia (Ensminger, 1994) and has 
long been a staple in the Mediterranean region, as well as a 
frequent seasoning in Asia, Africa, and Europe. It was known 
to Ancient Egyptians, and has been used for both culinary and 
medicinal purposes (Simonetti, 1990). 

2.4.2 Botanical description: 

 A perennial herb with a bulb divided into segments 
(cloves), basal linear leaves and an erect stem terminated by an 
umbel with numerous small bulbils between the purplish-white 
flowers. The flowers cluster is enclosed by a sheath (spathe) of 
papery bracts. The fruits is a capsule with black seeds do not 
ripen in cultivated plants (Singh and Panda, 2005). 

2.4.3 Constituents of bulb (clove): 

a) Enzymes: Allinase, peroxidase, myrosinase and others (eg. 
Catalase, superoxidase, dismutase, aginase and lipase) Koch and 
Lawson, (1996). 

b) Voltile oils (essential oils): 0.1 – 0.36%, sulfur containing 
compounds including alliin, compound produced enzymatically 
from alliin including allicin (diallyl ehisosulfinate), allylpropyl 
disulfide, diallyl disulfide, diallyl trisulfide, ajoene and 
vinyldithiines (secondary products of alliin produced non-
enzymatically from allicin); S-allylmeracaptocysteine (ASSC) and S-



8 
 

methylmeracaptocysteine (MSSC); terpens include citra, geranoil, 
linalool alfa and beta-phellandrene (Sendl, 1995). 

   Accoding to results of gas chromatography coupled with 
mass spectrometry (GM/MS) analysis Dieumou et al., (2009) 
found that the garlic essential oils contain the following chemical 
compounds: 1-propene (0.7%), 1-propene, 3,3-thiobis-sulfide 
(1.4%), methyl-trans-propenyl-disulfide (1.1%), disulfide, diet-2-
propenyl (37%), trisulfide, methyl-2-propenyl (5.6%), 2-vinyl-4h-
1, 3-dithiin (0.9%), trisulfide, di-2-propenyl (49.6%) and diallyl 
tetrasulphide (1.8%). 

c) Other constituents: proteins (eg. glutamyl, peptides), amino 
acids (eg. arginine, glutamic acid, asparatic acid, methionine, 
threonine) minerals, vitamins, trace elements, lipids, 
prostaglandins (A2, D2, E2, F2) Sendl, (1995). 

 Allicin and other sulfur containing compounds are formed 
from alliin by enzyme allinase when garlic is crushed or chopped. 
(Alliin and allinase are separated while the cell of a garlic bulb 
are intact, but crushing and chopping damage the cell of bulb, 
allowing alliin and allinase to come into contact with each other). 
It considered that one mg alliin equivalent to 0.45mg allicin 
(Rashid and Khan, 1974). Commercial garlic preparation are 
often standardized on content of sulfur containing constituents, 
particularly to alliin or on allicin yield. Garlic powder contains 
not less than 0.45% allicin calculated with reference to the dried 
drugs (Joanne et al., 2007). 
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2.4.4 Uses: 

2.4.4.1Food use 

 Garlic is used extensively as food and as ingredient in 
food. It listed by the Council of Europe as natural source of food 
flavoring (Category NI) this category indicates that there are no 
restriction on the use of garlic in foods. Previously, garlic has 
been listed as GRAS (Generally Recognized As Safe) Joanne et 
al., (2007). 

 Garlic along with cinnamon is used as a fish and meat 
preservative, and displays antimicrobial property at temperature 
as high as 120 degree Celsius; the combination can also be used 
to preserve fried and deep fried foods, and in the future might be 
used in an inner layer of plastic. (Shivendu et al., 2012; Vipul et 
al., 2012; Pankaj et al., 2012 and Madhumite et al., 2012). 

2.4.4.2 Medicinal use: 

 Garlic is stated to possess diaphoretic, antiseptic, 
bacteriostatic, antiviral, hypotensive and anthelmintic properties, 
and to be a promoter of leukocytosis. Traditionally, it has been 
used to treat chronic bronchitis, respiratory catarrh, recurrent 
colds, whooping cough, bronchitis asthma, influenza and chronic 
bronchitis (Durak et al., 2002; Chan et al., 2007; Lissiman et al., 
2012; Lemar et al., 2005 and Ried et al., 2010). Modern use of 
garlic and garlic extracts is focused in their reputed 
antihypertensive, anti-atherogenic, antithrombotic, antimicrobial, 
fibrinolytic, cancer preventive and lipid lowering effects (Joanne 
et al., 2007). 
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2.4.5 Pharmacological actions 

2.4.5.1Anti-atherosclerotic and cholesterol and lipid-lowering 
effects: 

 The effects of garlic and its constituents on cholesterol 
biosynthesis in vitro and in animal’s models of 
hypercholesterolemia are well documented (Koch and Lawson, 
1996). 

 Several in vitro studies shown that garlic and its sulfur 
containing constituents inhibit cholesterol biosynthesis in cultured 
hepatocytes (Liu and Yeh, 2001). In other in vitro studies, garlic 
extracts were shown to inhibit fatty acid and triglyceride synthesis 
(Yeh and Yeh, 1994). 

 The step (s) in the cholesterol biosynthesis pathway 
inhibited by garlic, and the constituents of garlic causing 
inhibition have not been definitively established. Several 
mechanisms of action for the effect of garlic constituents on 
cholesterol and lipids synthesis have been proposed, including 
inhabitation of  hydroxymethylglutaryl-CoA (HMG-CoA) 
reuctase activity and other enzymes, such as lanosterol-14-
demethylase, involved in cholesterol biosynthesis (Koch and 
Lawson, 1996). Other proposed mechanisms include reduction in 
triacylglycerol biosynthesis via a reduction in tissue concentration 
of NADPH, increase in hydrolysis of triacylglycerol via increase 
lipase activity and inactivation of enzymes involved in lipid 
synthesis via an interaction with enzyme thiol groups (Fulder, 
1989 and Adoga, 1987). More recently, fresh garlic extract and 
the constituents S-allylcystein, diallyl trisulfide and diallyl 
disulfide were shown to inhibit human squalene monooxygenase, 
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an enzyme catalyzing a step in cholesterol biosynthesis (Gupta 
and Poster, 2001). Another in vitro study reported that S-
allylcystein, S-propylcystein and S-ethylcystein inhibit 
triglyceride biosynthesis in part by decreasing de novo fatty acid 
synthesis via inhibition of fatty acid synthase (Lu and Yeh, 2001). 

 The anti-atherogenic, anti-therosclerotic and cholesterol-
and lipid-lowering effects of garlic and its constituents have been 
documented in several animals models (eg. Rabbits, rats, chickens 
and pigs) of atherosclerosis, hypercholesterolaemia and 
hyperlipidaemia (Koch and Lawson, 1996). For example a 
reduction in both blood and tissue lipid concentrations in 
hypercholesterolaemic animals fed a diet supplemented with dried 
garlic powder, garlic oil, or allicin has been documented 
(Kamanna and Chandrasekhara, 1982). Several studies showed 
that the addition of garlic and its essential oils to broiler diet as 
growth promoters reduced significantly the serum level of 
cholesterol and triglyceride (Rahimi et al., 2011; Ademola et al., 
2009; Meraj, 1998; Onibi et al., 2009 and Pesti, 1997). 

2.4.5.2 Antimicrobial effects: 

 Antimicrobial activity including (anti-bacterial, antiviral, 
anti-fungal, antiprotozoal and anti-parasitic activities) is well 
documented for garlic (Shalaby et al., 2006; Duraka et al., 2002 
and Racesi et al., 2010). 

 The in vitro antimicrobial studies of garlic considered to 
allicin which is (+)-S-mrthyl-L-cystein sulfoxide, has equated to 
15 IU of pencillin (Jimoh et al., 2013). 

 In vitro studies have shown that allicin significant 
antibacterial activity against several species including Bacillus 
subtilis, Staphylococcus aurus, Staphylococcus faeclis, 
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Escherichia coli, Proteus mirabilis, Salmonella typhi and Vibrio 
cholera (Ahsan and Islam, 1996). 

 In other in vitro studies garlic essential oil and four diallyl 
sulfide constituents, including diallyl disulfide, showed activity 
against antibiotic resistant Pseudomonas aeruginosa and Klebiella 
pneumonia (Tsao and Yin, 2001) and against S.aureus, 
Methicillin-resistant S.aurus, Candida spp and Aspergillus spp 
(Tsao and Yin, 2001). 

 It has been documented that garlic extracts exert a 
differential inhibition between beneficial intestinal microflora and 
potentially harmful enrobicbacteria (Rees et al., 1993). Inhibition 
observed in E.coli was more than 10 times greater than that seen 
in Lactobacillus casei for the same garlic dose (Skyrme, 1997). 
Exactly why this differential inhibition shoud occure is not clear, 
but it may be due to differing composition of bacteria membranes 
and their permeability to allicin (Mirson et al., 2000). 

 Broad-spectrum activity against fungi has been 
documented for garlic including Microsporum, Epidermophyton, 
Trichophyton, Rbodotorula, Torudopsis, Trichosporon, 
Cryptococcus neoformans and Candida, including Candida 
albicans (Adctumbi and Lau, 1983). 

 Garlic extract has been reported to be more effective than 
nystatin against pathogenic yeast especially Candida albicans 
(Adctumbi and Lau, 1983). Inhibition of lipid synthesis is through 
to be an important factor in the anti-candidal activity of garlic, 
with a disulfide-containing component such as allicin through to 
the main active components. Garlic has been found to inhibit the 
growth and toxin production of Aspergillus parasiticus (Joanne et 
al., 2007). 
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 In vitro antiviral activity against parainfluenza type3. 
Herbs simplex type1 and influenza B has been documented. 
Activity was attributed to allicin or an allicin derivative. Garlic 
was reported to be in effective towards coxsackie B1 virus 
(Joanne    

2.4.5.3 Antioxidant effect 

 Antioxidant properties have been documented for garlic in 
vitro and vitro (Animals) Koch and Lawson, (1996). Garlic 
constituents inhibit the formation of free radicals, support 
endogenous radical scavenging mechanisms, enhance cellular 
antioxidant enzymes (eg. Superoxide dismutase, catalase, 
glutathione proxidase), protect low-density lipoprotein from 
oxidation by free radicals, and inhibit the activation of oxidant-
induced transcription factor nuclear factor Kappa (NI-kB) (Koch 
and Lawson, 1996 and Borck, 2001). 

2.4.5.4 immunomodulatory activity: 

 Allicin (diallylthiosulfinale) is the most abundant 
compound representing about 70% of all thiosulfate present in 
crushed garlic was found to inhibit tumor metabolism and 
enhance the immune response (Summiyoahi, 1997). The Allium 
Species show immune enhancing activities and include promoting 
of lymphocyte synthesis, cytokine release, phagocytosis and 
natural killer cell activity (Kyo et al., 1998). 

 Dorhoi et al., (2006) that the essential oils of garlic 
substantially improve the inherent cell immunity of poultry, Haq 
et al., (1999) showed that higher garlic supplement increase level 
of titer anti NDV, as well, Gabor et al., (1998) found a significant 
rise in serological response of broilers when using garlic extract 
of 1gmL-1 in drinking water for 20 days. 
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2.4.6 Use of garlic and its extracts as growth promoter in 
broiler nutrition: 

 Soliman et al., (2000), found that addition of dried garlic 
to the diet at level 3% improved significantly the productive 
performance of broiler chicks. 

 EL-Gamry et al., (2002) studied the effect of feeding 
broiler chicks on diets containing various levels 0, 2, 4, 6 and 8% 
of fresh garlic on the performance of chick. The results showed 
that the chicks fed on garlic at levels 2 and 4% gained 
significantly more weights with better feed conversion ratio, 
whereas those fed on garlic at level of 2% consumed significantly 
more feed compared to other groups. 

 The results of Hertrampt, (2001); Wiliams and Losa, 
(2001); Tuker, (2002); Thakar et al., (2004) and Sarica et al., 
(2005) showed no significant effect of garlic extracts on 
performance trails of broiler chicks. 

 Tollba and Hassan, (2003) found that garlic as natural feed 
additives, improved broiler growth and feed conversion ratio and 
decreased the mortality rate. 

 Ahmed, (2005) reported higher weight gain of broiler 
chicks fed on ration supplemented with garlic as natural growth 
promoter. 

 Ziton, (2009) studied the effects of various levels of dried 
as natural growth promoter on the productive performance of 
broiler chicks. Five groups of chicks were fed on the experimental 
diets. The first group (A) fed on basal diet (negative control). The 
second group (B) fed on basal diet supplemented with antibiotic 
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(Neomycin at level of 20mg/kg). The others groups C, D and E 
were fed on the basal diet supplemented with dried garlic at levels 
2, 3 and 4% respectively. The results indicated that the garlic 
groups had significantly better weight gain and feed conversion 
ratio than the control groups, whereas, the differences between 
garlic groups and antibiotic group were not significant. The feed 
intake and dressing percentage were not affected significantly by 
the dietary treatments. The control group significantly exhibits 
higher mortality rate compared to either garlic groups or 
antibiotic groups, when no mortalities were recorded. 

 Javed et al., (2009) studied the effect of aqueous extract of 
zingiber officinal, Carum apticum, Wlthania sominfera, 
Trigonella, Foeenum graecum, Silybum marianum, Allium 
sativum and Berberis lyceum on growth performance of broiler 
chicks. Aqueous extracts of those plants was mixed at the rate of 
5, 10 and 15ml/Lit with water afford to group B, C and D 
respectively. The experiment was extended for 35 days. Main 
weight gain was significantly high (p< 0.05) in group C with 
better feed conversion ratio, while mean feed intake was 
significantly high in control group. No mortality was recorded in 
this trail. 

 Javandel et al., (2008) investigated on the favorite dosage 
of garlic as feed additives in broiler ration. In this experiment the 
garlic was added to the basal diet at levels 0, 0.125, 0.25, 0.50, 1 
and 2%. The results showed that birds fed diets with 0.125, 0.25% 
garlic levels had a significantly higher daily feed intake than birds 
fed 0.5% dietary garlic at 1-21 days of age. At 22-42 days of age 
and the whole period (1-42 days of age) garlic level did not affect 
the daily feed intake. No significant difference recorded for daily 
weight gain of experimentally birds at 1-21 days of age. But at 
22-42 days of age and whole period of the experiment the birds 
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fed control diets (free of garlic) and the diet containing the 
highest garlic level (2%) had a significantly lower daily weight 
gain in compare to other groups. At 21 days of age the birds fed 
diet supplemented with 0.5% garlic dosage had a lower feed 
conversion ratio than the control birds, but at 22-42 days of age 
and whole period birds fed control showed a higher feed 
conversion ratio in compare with fed diets containing 0.125, 0.5 
or 190 garlic dosage. No significant differences were detected in 
carcass percentage and interior organs between experimental 
diets. 

 AL-Homidan, (2005) evaluated the efficacy of using 
different levels of Allium cepa, Allium sativum, and Zingiber 
officinal on broiler performance. A. cepa bulbs, A.sativum bulb 
and Z.officinale rhizome were fed to broiler chicks at level 2 and 
6% for 7 weeks. A.sativum (garlic) diets showed the highest 
weight gain and 6% A.sativum did not adversely influence bird’s 
health, enterhepatonephropathy was observed in the chicks fed 
6% A.cepa (onion) and 6% Z.officinale (ginger) diets. 

 Raeesi et al., (2009) investigated on the effect of different 
levels of dried garlic powder at 0. 0.5, 1 and 3% on the growth 
performance of broiler chicks. The results showed 1 and 3% 
garlic supplemented group in finisher period had better 
performance as compared to other groups. Carcass yield was 
higher in groups supplemented with garlic than control groups. 

 Rahimi et al., (2011) evaluated the effects of garlic 
extracts and antibiotic-virginiamycin on growth performance of 
broilers. The basal diets (A) served as control group. The basal 
diet was supplemented with virginiamycinat at level 15 pp and 
garlic extract at 0.1% to formulate diets B and C respectively. The 
results indicated that there were no significant differences 
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between garlic extracts and virginiamycin diets in feed conversion 
ratio and feed intake, while the chicks fed virginiamycin gained 
significantly more weight than those fed garlic extracts diet. The 
results also showed no significant differences between garlic 
extracts and control groups in all productive performance 
parameters throughout the experimental period. 

 Dieumou et al., (2012) studied the comparative effects of 
garlic organic extracts and antibiotic-sterptomycin sulphate on 
growth performance of broiler chicks. The basal diet was 
supplemented with: no supplement (control), garlic organic 
extract (GOE) at levels of 40 and 60 ppm/kg and streptomycin 
sulphate at level 30 ppm/kg administrated by oral gavages from 
day 13 to day 47 of experiment. The results showed that the 
growth performance did not differ significantly between the 
groups fed on diet supplemented with streptomycin sulphate and 
those fed (GOE), but were significantly (P < 0.05) better than the 
values obtained from birds fed on control diet. They concluded 
that diets supplemented with (GOE) at 40 ppm could be used as 
alternative to antibiotic additives for broiler production. 

 Fayed et al., (2011) evaluated the effect of garlic 
supplementation in diets as growth promoter on productive 
performance of broiler chicks. The chicks were fed on three 
experimental diets; 1 control diets (basal diets); 2 and 3 basal diet 
supplemented with 1kg/ton and 0.5kg/ton raw garlic powder, 
respectively. The results indicated that bird fed on ration 
supplemented with 0.5kg/ton garlic gained the highest live weight 
among treatment groups and the best feed conversion ratio 
although they consumed the same feed. There was no significant 
differences in mortality rate due to treatment. 
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 Amouzmehr et al., (2013) evaluated the effect of various 
levels 0, 3 and 6% of garlic extracts on the performance of broiler 
chicks for 42 days. The results showed that there were no 
significant differences among the treatment groups in weight 
gain, feed intake and feed conversion ratio over the entire trail. 

 Dieumou et al., (2009) studied the effect of ginger and 
garlic essential oils on growth performance of broiler chicks. Fed 
on 4 doses of essential oils 0, 10, 20, 40 and 60mg/kg day. The 
trail tasted for seven weeks and results indicated no significant 
differences in feed intake, body weight and feed conversion ratio 
among the treatment groups. The treatment effects of the garlic 
essential oils in this experiment had a positive impact on the gut 
microflora as it reduced their loads as compared to the control, 
contributing to some extent to heath maintenance. 

  



19 
 

CHAPTER THREE 
MATERIALS AND METHODS 

This experiment was conducted during winter season (18th 

October –29th November 2012). The ambient temperature averaged 
21.5ºC – 33ºC (appendix1) during the experimental period (6weeks).  

3.1Experimental Chicks: 

A total number of 140 one day commercial unsexed broilers of 
Ross-308 strain were obtained from (Arab Poultry Breeders 
Company, Ommat-Sudan), and transported to the student poultry 
premises, Faculty of Agricultural Studies, Sudan University of 
Science and Technology, Shambat.  

The chicks were adapted to the premises and fed over 7 days 
before start of the experiment. At the end of adaptation period, all 
chicks were weighed with an average initial weight of 100g. The 
chicks were then assigned randomly into five dietary treatment groups 
(A, B, C, D and E) in completely randomized design (CRD), each 
group was divided into five replicates, each of 7 chicks. Ground 
brooding/rearing system was adopted for 6 weeks experimental 
period. Chicks were bought vaccinated against Marek’s disease, with 
on farm vaccinated against Gumboro disease at 11 days of age 
through drinking water and Newcastle disease at 22 days of age using 
Lasota strain. Soluble multi-vitamin compounds (Pantominovit-
pantex Holland B.V. 5525 ZG Duizel-Holland) given to the chicks 
before 3 days of vaccination and 3 days after vaccinations in order to 
guard stress.  
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3.2. Housing: 

An open wire mesh-side poultry house was used. The house 
was constructed on a concrete floor with corrugated metal sheets roof 
and a solid brick western-easter wall up to 3 meters the eaves and 4-5 
meters for apex. 20 pens, 1m2 each, inside the house, were prepared 
using wire mesh partitioning. Each pen was equipped with one feeder 
and drinker to allow ad Libitum consumption of feed and water. Light 
was provided approximately 24 hours in a form of natural light during 
the day and artificial light during the night. Five bulbs (60 watt) were 
used for this purpose. The house was cleaned and well disinfected 
before the commencement of the experiment. 

3.3. Experimental rations: 

Garlic oil was used in this experiment was purchased from 
Omdurman market, Khartoum state. The chicks were fed on 5 dietary 
treatments. The first group A fed on basal diet (negative control) 
without growth promoters. The second group B fed on basal diet 
containing an antibiotic (Neomycin 20mg/kg) as chemical growth 
promoter (positive control). The other groups C, D and E were fed on 
the basal diet supplemented with garlic oil as natural growth 
promoter, at levels 0.1, 0.2 and 0.3% respectively. The basal diet was 
formulated to meet the nutrients requirements of broiler chicks 
according to the (NRC, 1994). 

The ingredients percent composition and the calculated 
chemical analysis of the experimental diet were presented in Tables 
(1,2). Experimental diets were fed for 6 weeks. 
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3.4 Data Collected: 

3.4.1 Performance data: 

Average body weight, weight gain and feed intake (gm) for 
each group were determined weekly throughout the experimental 
period. Health of the experimental stock and mortalities were closely 
observed and recoded daily. 

 

3.4.2 Slaughtering  Procedure: 

At the end of the experiment five chicks were selected 
randomly from each group and weighed individually after an 
overnight fasting with only water allowed, then they were slaughtered 
by severing the right and left carotid and jugular vessels, trachea and 
esophagus. After bleeding they were scalded in hot water, hand-
plucked and washed. The head was removed closed to skull, feet and 
shanks were removed at the hock joint. 

Evisceration was accomplished by posterior ventral cut to 
completely remove the visceral organs. The hot carcass were weighed 
for calculation the dressing percentage. The legs were separated from 
each carcass then they were deboned, the meat was frozen and stored 
for sensory evaluation. 

3.4.3 The taste panel: 

Frozen deboned legs cuts were thawed at 5-7 ºC before 
cooking for sensory evaluation. The meat was trapped in aluminum 
foil, placed in roast pan and cooked at 176.7 ºC in conventional 
preheated electrical oven to about 80 ºC internal muscle temperature. 
The cooked meat was allowed to cool to room temperature for about 
10 minutes. The samples were kept warm until served. Trained 
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panelists were instructed to eat crackers drink water between samples 
testing to clear the plate and pause for 20 seconds between all 
samples evaluated; flowing recommended procedure (Hawrysh et al., 
1980). The sensory panel evaluated the chops for tenderness, flavor, 
colour and juiciness using an eight-point scale (Appendix2). 

3.5. Experimental Design and Statistical Data Analysis: 

Completely randomized design was used in this experiment. 
The data were tabulated and subjected to One-way Analysis of 
variance (ANOVA) by using the SAS computer program (SAS, 1994). 
The significant differences (LSD) was used for treatment means 
separation as outline by Steel and Torrie (1986). All values were 
presented as means and standard error. The level significantly set up 
P < 0.05. 
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Table1. The ingredients percent composition of experimental 
diets 

Ingredient% Diets 

A B C D E 

Sorghum (Fetarita) 65.00 65.00 65.00 65.00 65.00 

Groundnut cake 14.15 14.15 14.15 14.15 14.15 

Sesame cake 15.00 15.00 15.00 15.00 15.00 

*Concentrate 05.00 05.00 05.00 05.00 05.00 

D.C.P 00.60 00.60 00.60 00.60 06.00 

Salt 00.25 00.25 00.25 00.25 00.25 

Total 100.00 100.00 100.00 100.00 100.00 

Feed additives  

- 
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- 

 

- 

 

- 
Antibiotic (Neomycin, mg/kg)

Garlic oil% - - 0.1 0.2 0.3 

*crude protein 40% ; crude fat 3.90% ; crude fiber 1.44% ; calcium 10% ; available phosphorus 6.40% ; energy 
1950 K cal/Kg ; Methionine 3% ; Methio + cystin 3.3% ; lysine 10 – 12 % ; crude minerals 39.30% ; sodium 
2.77% ; linoleic acid 0.24% ; Nacl 6% ; Vitamins: vit. A 200.000 I.U/Kg ; D3 70.000 I.U/Kg ; Experiment 400 
mg/Kg ; K3 30mg/Kg ; B1 50 mg/Kg ; B2 150 mg/Kg ; B6 50mg/Kg ; B12 180 mcg/Kg.D Pantothenic acid 155 
mg/Kg ; Niacine 440 mg/Kg ; folic acid 8 mg/Kg ; choline chloride 5.800 mg/Kg ; Antioxydant (BHT) 1000 
mg/Kg . 

Trace Elements; Manganise 1600 mg/Kg ; zinc 1600 mg/Kg ; Iron 580 mg/Kg ; copper 450 mg/Kg ; Iodine 55 
mg/Kg ; selenium 8 mg/Kg ; Cobalt 9 mg/Kg ; Molbden 20 mg/Kg. 
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Table (2) Calculated chemical analysis of experimental diets 

Components Diets 

A B C D E 

Dry matter 94.85 94.85 94.85 94.85 94.85 

Crude protein 22.70 22.70 22.70 22.70 22.70 

Crude Fiber 04.35 04.35 04.35 04.35 04.35 

Ether Extract 03.35 03.35 03.35 03.35 03.35 

Ash 04.65 04.65 04.65 04.65 04.65 

Nitrogen.Free Extract 59.80 59.80 59.80 59.80 59.80 

Calcium 01.06 01.06 01.06 01.06 01.06 

Total phosphorous 00.79 00.79 00.79 00.79 00.79 

Available phosphorous 00.50 00.50 00.50 00.50 00.50 

ME. Kcal/Kg 3117 3117 3117 3117 3117 

Calculated according to Ellis (1981). 
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CHAPTER FOUR 

RESULTS 

4.1 Response of broiler chicks to dietary garlic oil (GO) 

4.1.1 Performance 

The effect of feeding different levels of dietary garlic oils is 
shown in Table 3. All groups started in similar body weight (100 
gm). The result showed the Treatment effect on weight gain was 
not significant (p>0.05). 

However chicks in groups (B, C, D and E) gain more weight 
than that obtained by group (A) No significant (p>0.05) 
differences were observed between the treatment feed intake, but 
chicks in groups (B, C, D and E) were consumed more in 
compared with group (A). Feed conversion ratio (FCR) was not 
effected significantly by the dietary treatment and the mean 
values are closely similar in all experimental groups. 

No mortality were detected in all treatment groups all 
throughout the experimental period. 

 The results indicated no significant differences (p>0.05) 
between all treatment groups in carcass dressing percentage as 
shown in Table 3. 
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4.1.2. Panel test (subjective meat attributes) 

The effect of dietary treatment on subjective meat attributes 
is shown in Table 4. The mean average subjective meat quality 
score values of colour, tenderness, juiciness and flavor of leg cuts 
(thigh and drumstick) did not differ significantly (p>0.05) among 
the dietary treatment and score given for all attributes are above 
moderate acceptability level. 
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Table 3. The effect of different dietary amount of garlic oil and the 
antibiotic on the performance of broiler chicks for 6 weeks 

Items Groups  
Lsd0.05 

SE± 

 A B C D E   

Initial weight g/bird 100 103.55 104.39 102 100   

Final Weight g/bird 1578 1660 1643.00 1654.00 1662.00   

Weight Gain g/bird 1478  1556.45 1538.00 1552.00 1562.00 190.50ns 61.84 

Feed Intake g/bird 2950.00 3135.00 3100.00 3102.00 3130.00 386.70ns  125.50  

Feed Conversion Ratio 1.87 0.187 1.88 1.87 1.87 0.09744ns 0.03162 

Dressing% 69.63 69.65  69.64  69.65  69.67  6.088ns 1.867 

Mortality 00.00 00.00 00.00 00.00 00.00 00.00 00.00 

Means in a raw do not different significantly (p>0.05). 

Lsd = least significant difference 

SE ± = standard error 

n.s = not significantly difference (p>0.05) 

A = negative controlled group 

B = positive controlled group 

C = 0.1% garlic essential oil 

D = 0.2% garlic essential oil  

E = 0.3% garlic essential oil 
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Table 4. The effect of different dietary amount of garlic oil and the 
antibiotic on percentage of subjective values of broiler chicks (6 weeks) 

Items Groups    

A B C D E Lsd0.05 

 

SE± 

Tenderness 5.87  5.89  5.88  5.90  5.91  5.9243ns 0.2824 

Flavor 5.53  5.54  5.55  5.57  5.57 5.7194ns 0.2206 

Colour 5.85  5.87  5.86  5.87  5.88  1.017ns 0.312 

Juiciness 5.51  5.52  5.52  5.54  5.55  5.151ns 0.3531 

Means in a raw do not different significantly (p>0.05). 

Lsd = least significant difference 

SE ± = standard error 

n.s = not significantly difference (p>0.05) 

A = negative controlled group 

B = positive controlled group 

C = 0.1% garlic essential oil 

D = 0.2% garlic essential oil  

E = 0.3% garlic essential oil 
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4.1.3 Economic appraisal 

The total cost, returns, net profit and profitability ratio per 
head of broiler chicks fed different levels of garlic essential oil 
and antibiotic for 6 weeks are shown in Table 5. Chicks purchase, 
management and feed cost values (SDG) were the major inputs 
considered. The selling values of meat is the total revenues 
obtained. The results of economical evaluation indicated that the 
dietary groups C, D and E gained more net profit than that of 
groups A and B. the value Profitability ratio (1.27) of group E 
was the highest of the tested groups. 
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Table 5.The total cost, revenue and net profit of broiler chicks fed on 
different levels of garlic essential oil and antibiotic for 6 weeks 

Items Groups 

A B C D E 

Cost      

Chick purchase 3 3 3 3 3 

Total Feed cost 8.4 8.9 8.8 8.9 8.9 

Management 3 3 3 3 3 

Total cost of production 14.4 14.9 14.8 14.9 14.9 

Revenue      

Live weight 1576.9 1662.5 1642.7 1653.9 1662.1 

Dressing percentage 69.63 69.65 69.64 69.65 69.67 

Average weight 1.098 1.158 1.144 1.152 1.158 

Price/ Kg of bird 18 18 18 18 18 

Total Revenue 20.77 21.27 21.97 22.23 23.00 

Profit      

Total Revenue 20.77 21.27 21.97 22.23 23.00 

Total cost of production 14.4 14.9 14.8 14.9 14.9 

Total Profit 6.37 6.37 7.17 7.33 8.1 

Profitability Ratio 1 1 1.12 1.15 1.27 

Total cost calculated according to October 2012                                                                                    
A current (May 2012) price of meat 18 (SDG)/Kg 
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CHApTER FIVE  

5.1 DISCUSSION 

This experiment was conducted to evaluate the response of 
broiler chicks fed graded levels of garlic essential oils as natural 
growth promoter alternative to antibiotic. The garlic essential oils 
was added to the basal diets at level 0.1, 0.2 and 0.3%, and 
Neomycin antibiotic added to the basal diet at level 20 mg/kg as 
positive control diet. 

In this study the apparent health of experimental stock was 
good throughout the experimental period. The general behavior of 
the stock also was good. The ambient temperature during the 
experimental period fell within the thermoneutral zone has 
extracted no heat on the experimental birds. No mortalities were 
recorded among the different treatment groups throughout the 
experimental period, this may be due to the hygienic situation of 
the experiment. In this study birds were kept in clean disinfected 
environment following all hygiene regulations program. Similar 
results were obtained by Javed et al., (2009) and Fayed et al., 
(2012). However, Tollba and Hassan (2003) reported that garlic 
as natural feed additive in broiler diets decreases the mortality 
rate due to its active ingredients which are acts as anti-microbial 
agents. 

Although birds which received garlic essential oils and 
antibiotic diets had greater weight gain than those fed negative 
control diet; the weight gain did not show significant differences 
between dietary treatment groups. These results are in accordance 
with the reports of Sarica et al., (2005); Cross et al., (2002) and 
Amouzmehr et al., (2013). Who found no significant differences 
in weight gain of chick fed with garlic essential oil compared to 
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the control group. Also Konjufca et al., (1997); Botsoglu, (2001 
and 2004) and Blolukbasi et al., (2006) reported non-significant 
effect of garlic powder supplementation on weight gain of broiler 
chicks. These result did not agreed with those of Dieumou et al., 
(2012) who found the broiler chicks fed on either garlic extract or 
streptomycin sulphate diets gained significantly more weights 
than those fed control diets. Similarly, AL-Homidan, (2005); 
Tollba and Hassan (2003); Ziton, (2009) and Fayed et al., (2012) 
found that the dietary garlic powder improved significantly the 
weight gain of broiler chicks. These authors attributed the 
improvement in weight gain obtained by dietary garlic and its 
extracts groups to allicin active ingredients in garlic which 
promotes the performance of intestinal flora, thereby improving 
digestion and enhancing the utilization of energy, leading to 
improve the growth of birds. 

The feed intake in this study tended to be higher in the 
chicks fed on garlic essential oil or antibiotic diets compared with 
negative control group, but the differences were not statistically 
significant. This result is equally in harmony with the findings of 
Dieumou et al., (2009); Amouzmehr et al., (2013); Thakar et al., 
(2004); Tucker, (2002) and Williams and Losa, (2001) who 
showing no significant effect of garlic essential oils on the feed 
intake of broiler chicks. In contrast, Dieumou et al., (2012) found 
that addition of garlic essential oil and streptomycin sulphate to 
the diet improved the feed intake of broiler chicks. Like-wise 
Racesi et al., (2009) reported that the diet supplemented with 
garlic powder at level 1-3% had significantly had better feed 
intake compared with control diet. 

The feed conversion ratio in the present study was not 
affected significantly by the experimental diets. This results are 
consistent with the findings of Rahimi et al., (2011); Dieumou et 



33 
 

al., (2009) and Sarica et al., (2005), who reported chicks fed with  
garlic essential oils diet had the same feed conversion ratio with 
control group, whereas Dieumou et al., (2012) reported that use of 
garlic essential oil improved significantly the feed conversion 
ratio in broiler chicks. Also, Ziton, (2009) found that addition of 
garlic powder in broilers diet improved significantly the feed 
conversion ratio of the chicks. They attributed the better feed 
conversion ratio to the anti-bacterial properties of the garlic and 
its extracts, which resulted in better absorption of the nutrients in 
the gut and finally leading to improvement in feed conversion 
ratio. 

 Treatment effect in this study was not significant on carcass 
dressing percentage. These results are in line with the findings of 
Amouzmehr et al., (2013) and Dieumou et al., (2012) who 
reported that garlic essential oil did not have any significant effect 
on carcass dressing percentage of broiler chicks. In contrast, 
Dieumou et al., (2012) reported that carcass dressing percentage 
of broiler chicks fed on diets supplemented with either garlic 
essential oil or streptomycin sulphate were better significantly 
than values obtained from those  fed on control diet. 

No significant differences were observed between all 
treatment groups in subjective meat quality attributes (colour, 
Flavor, juiciness and tenderness) and all score being at above 
moderate values. However, Eugèiuszr and Edyta, (2007) inform 
that 5gm/kg diet of dried garlic contributed to the increase 
sensory assessment of chicken meat. 

The results in this study showed that application of garlic 
essential oils and antibiotic, had no significant effect on 
performance, carcass dressing percentage and meat quality 
parameters. Although, this experiment was performed in 
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disinfected condition that may have resulted in a decreased the 
efficiency of these growth promoters. However, the results cited 
in literature are highly variable about the degree of improvement 
in growth performance and carcass characteristics of broiler 
obtained by dietary garlic extract as growth promoters. This may 
be due to the variation in the efficiency of the garlic extract 
additive which depend on many factors including, birds materials, 
dose used, management, genetic variation of garlic, age of plant 
and environmental factors such as climate and soil (Mohan, 2004; 
Barreto et al., 2008 and Pourali et al., 2010). 

The results of economical evaluation of experimental diets 
showed that the addition of garlic essential oil at various inclusion 
levels in the diet of broiler was economically profitable, but the 
values of profitability ratio (1.27) of the test group E (0.3%, garlic 
oil) was the highest of the test groups. Amal, (2012) found that 
addition of Black cumin, Limon grass, Spearmint and Halfa bar 
essential oil to the broiler diet economically was feasible. 
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5.2 CONCLUSION AND RECOMMENDATIONS 

 

5.2.1 Conclusion: 
 The results of present study indicated that the use of garlic 

essential oil at various inclusion levels in the diet had no 
significant effect on body weight gain, feed intake, feed 
conversion ratio and mortality rate of broiler chicks. 

 Adding garlic essential oil at all inclusion levels in the diet 
made no changes in carcass dressing percentage and 
subjective meat quality attributes of broiler chicks. 

 Using garlic essential oil at different levels in broiler diet 
economically feasible. 

 

5.2.2 Recommendations: 

 Practical implication 
 Application of garlic essential oil in the diet had no 

significant effect on the performance of broiler chicks 
reared under well disinfected condition in this study. 

 More effective influences of dietary garlic essential oil 
could probably be seen in broilers rearing in less hygienic 
situation. 

 All levels of garlic essential oils added to the broiler diets in 
this study were recommended economic-wise, but the level 
of dietary garlic oil 0.3% was more profitable. 
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 Suggestion for future research: 
 More trails are needed to clarify the effects of garlic and 

its extract on productive performance, carcass 
characteristics, digestive system development, immune 
system, intestinal microflora and blood constituents of 
broilers with regard to varied management conditions, 
including different stress factors, types and sources of 
garlic, oil extraction methods, optimal dietary inclusion 
levels, dietary ingredients and nutrients contents. 

 The future research also should be focused on the use of 
other herbs and spices and their organic extracts, 
enzymes, probiotics, prebiotics, synbiotics and organic 
acids as natural growth promoters in broilers production. 
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Appendix1 

 

 

Weekly maximum and minimum experimental temperature 
during the period 

October 18th – November 29th 2012 

Weeks Temperature ºC  

Maximum Minimum 

1 35 23 

2 35 23 

3 33 22 

4 32 21 

5 32 21 

6 31 19 

Average temperature 33 21.5 

Source: Shambat meteorological station 
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Appendix2 

 

Card used for judgment of subjective meat quality attributes 

 

Sensory Evaluation Card 
Name: ………………………………….         
Date:………………………….. 

Serial Sample 
Code 

Tenderness Flavor Colour juiciness 

  8-Extermely tender 8-Extermely intense 8-Extermely desirable 8-Extermely juicy 

  7- very tender 7-very intense 7-very desirable 7-very juicy 

  6-moderatelty tender 6-moderately intense 6-moderately desirable 6-moderately juicy 

  5-slightly tender 5-slightly intense 5-slightly desirable 5-slightly juicy 

  4-slightly tough 4-slightly bland 4-slightly undesirable 4- slightly dry 

  3- moderately tough 3- moderately bland 3- moderately undesirable 3- moderately dry 

  2- very tough 2- very bland 2- very undesirable 2- very dry 

  1- extremely tough 1- extremely bland 1- extremely undesirable 1- extremely dry 
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Appendex(3);Figure 1. The effect of different dietary amount of 
garlic oil and the antibiotic on the initial weight gain ,fainal weight 

gain and feed intake of broiler chicks for 6 weeks 
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Appendex(4);Figure 2. The effect of different dietary 
amount of garlic oil and the antibiotic on the feed convertion 

ratio of broiler chicks for 6 weeks  
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Appendex(5) ;Figure 3. The effect of different dietary amount 
of garlic oil and the antibiotic on percentage of subjective values 

of broiler chicks (6 weeks) 
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