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ABSTRACT

Four experiments were conducted to evaluat the response of broiler chicks to
diet containing various levels of dietary natural herbs powder which are
Garlic (Allium Satavium), Ginger (Zangiber Officinal), spearmints
(Meanthe Spicatat) and Hot red pepper (Capsicium Fruitcences) as natural

growth promoters.

Experiment parameters covered growth performance; slaughter, carcass
value, serum metabolite, enzyme activities, electrolytes and economical
appraisal. The experimental design used was complete randomize block
design. A total of 200, five days old 93 gm initial weight, un sexed Cobb
broiler chicks were used in each experiment. Chicks were divided into five
groups of 40 birds in each and randomly assigned to five treatment diets,
each treatment has four replicates. The first group A, fed on basal diet as
Negative control diet,(NC) without antibiotic or natural growth promoter,
the second group B, fed diet with antibiotic (Neomycin 16 mg /kg) as
positive control (PC), the other groups of chicks C, D, and E were fed basal
diet with one of tested herbs, in each experiment at different levels of (1%,
2%and 3%) for garlic (0.25%, 0.5% and 0.75%) for ginger (1, 1.5% and
2%) for spearmint and (0.5%, 1% and 1.5%) for hot red pepper.

The basal diet was formulated to meet the nutrients requirements of broilers

according to NRC, (1994). Experimental diets were fed 6 weeks.

The results showed that the addition of all tested herbs at different level
improved significantly (P> 0.05) in the body weight gain, and feed
conversion ratio compared with NC, while no significant difference were
observed among all treatment groups in terms of feed intake. No mortalities

were recorded throughout the experimental period.



The results indicate that, the dressing percentage was increased significantly
(p > 0.05) in bird fed on 1% and 1.5% of hot red pepper compared to those
fed the NC, whereas, the differences were not significant among other

treatment groups.

No significant differences (p<0.05)were observed among the different
treatment groups in the percent of, giblets, commercial cuts and their percent
of separable tissue and subjective meat quality values (color, juiciness,

tenderness and flavor) of broiler chicks.

The abdominal fat values were decreased significantly (p>0.05)by the
addition of garlic, spearmint and hot red pepper powder in the diets
compared to (NC) and (PC) whereas the dietary ginger powder had no
significant effects (p<0.05) on the abdominal fat.

The results of serum metabolites showed that addition of the tested herbs at
different levels in the diets reduced significantly (p>0.05) the cholesterol
values., while no significant differences were recorded on total protein,
glucose and urea values, the treatment effect on electrolytes and enzyme
activities was not significant in Ca and P and ALP, were it is lower
significant (p>0.05) in asaparated amino transefer (AST) in the group fed on

natural feed additives compared to NC and PC control.

The results of economical evaluation of experimental diets, showed that the
addition of garlic, ginger spearmint hot red pepper at various levels to the

diet of broiler caused more net profit compared to NC.

The results of this study showed that use of all tested natural feed additives
powder in broiler diets have similar effect on the performance of broilers as

that of antibiotics growth promoters without any adverse effects.
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CHAPTER ONE
INTRODUCTION
Currently, consumers around the world are increasingly more conscious and
awareness of the nutritional value and safety of their food and its ingredients. The
poultry industry is an important segment of the world’s food industry. The
production and supply of meat and eggs to meet the people’s dietary demand for
animal protein is of great concern. Poultry production, particularly broiler
production is the quickest way to increase the availability of high quality protein
for human consumption to provide the high-quality with low-cost protein
requirements of the human population, worldwide broiler quality improvement
may be depending on the selected feed ingredient. In poultry nutrition, it is a solid
fact that feeding cost is considered the most important item in the whole
production process. Therefore, attempts are usually made to reduce feed cost
without adversely affecting performance or product safety. As a result,
supplementing broiler diets with some feed additives may be considered as an
alternative to improve growth and feed conversion efficiency. For many years feed
additives have been widely used to increase animals’ performance. Antibiotics
have been used as a growth promoter for decades and have been shown to improve
digestibility, nutrient uptake and inhibit proliferation of pathogenic bacteria by
establishing themselves in the gut of poultry animals (Noah, 2001). The World
Health Organization (WHO) recently identified antibiotic resistance as a major
problem for public health on a global scale. In many countries currently banding
usage of synthetic drugs including antibiotics which were used as growth
promoters due to their negative side effects on both poultry and human .Many
attempts had been made to use natural feed additives such as herbs and edible
plants which have some properties as growth enhancers to replace synthetic drugs

(Patterson and Burkholder, 2003). It is now well accepted that many medicinal

1



food herbal products are highly effective promoting host defense mechanisms
against microbial and coccidiosis infections, tumors, and oxidative stress (Park et
al., 2004; Shim 1995)The positive effect of herbal plants on broilers have been
reported by many studies, their anti biotical potential, hypo cholestrolemic effects,
also it is well known that plant extracts improved the digestibility of the feeds in
broilers( Hernandez et al., 2004 , and Dieumou, et al .2009).

The present study was carried out to evaluate the effect of various levels of dietary
Garlic (Allium Satavium) Ginger (Zangiber Officinal) speirment (Meanthe
Spicatat) and Hot red pepper (Capsicium Fruitcences) as a natural growth
promoters on performance, carcass characteristics blood serum metabolites and

enzyme activity and economic efficiency.



CHAPTER TWO

LITERATURE REVIEW
2.1 Feed Additive
The diet of animals contains a wide variety of additives. However, in poultry diets,
these additives are primarily intended to improve the efficiency of the bird’s
growth and/or laying capacity, prevent disease and improve feed utilization, they
are generally used to improve feed intake and to increase the growth rate in
broilers, (Scott et al., 1982, Fadlalla et al., 2010, and Abouelfetouh et al., 2012). In
some instances additives are added to the animal’s diet in order to enhance their
value for human consumption and digestive enzymes production and activities
improvement (Lee et al., 2004). Common feed additives used in poultry diets were
mentioned by (Tekeli et al. 2006; Lee et al,2004; Samarasinghe et al., 2003; Angel
et al., 2005; Pirgozliev et al., 2008; Yang et al., 2008). they include
antimicrobials, antioxidants, emulsifiers, binders, pH control agents and enzymes.
Compared with the synthatic antibiotic or inorganic chemicals, these plant drived
products have proven to be as ideal feed additives in animal production food
(Hashemi et al ., 2008).
2.1.1Growth promoters:
Growth promoters are molecules that are added at low rate to animal feeds without
changing considerably their composition. They speed up the growth and
consequently increase the body size and weight of animals (Biovet, 2005). Most of
broilers industry practioners have been given a growth promoter as additive in
ration (Menten et al.2001). Their mechanism of action varies. Positive effect can
be expressed through better appetite, improved feed conversion, stimulation of the
Immune system and increased vitality, regulating the intestinal micro-flora, etc.
Peri¢ et al (2009).



2.1.2Antibiotic:

Antibiotics have long been used to treat illnesses in humans and farm animals.
About 50 years ago, the United States Food and Drug Administration (FDA)
approved their use in sub therapeutic at low doses in feed to help animals’ faster
growth, produce more meat and avoid illness. During the last decade, antibiotic
resistance by various mechanisms had been increased worldwide in human and
animal infectious diseases [Earss, 2005; Harbarth 2005 and W.H.O. 2007) .
2.1.2.1Using antibiotic in animals:

Historically supplementing animal feeds with antimicrobials parallels with the
isolation, identification and characterization of vitamin B1,. Further research in this
area showed that several feed ingredients, including dried mycelia of certain fungi,
were more potent as growth promoters in the diet of chicks than using vitamin By
alone. The active component for growth promotion in mycelia fungi was shown to
have antimicrobial activity (Jones and Ricke, 2003). In the poultry industry,
bacitracin, chlortetracycline, penicillin, tylosin, and virginiamycin are some of the
important antibiotics used as growth promoters (McEwen, et. al., 2002).
Antibacterial feed additives are also used for controlling Clostridium perfringens-
associated NCroticenteritis in broilers. However, currently immune prophylaxis is
used to control necrotic enteritis in broilers, Feed additives thus share more than
simply increasing body weight gain (Lovland et al., 2004).

Antibiotics have been shown to improve digestibility, nutrient uptake and inhibit
proliferation of pathogenic bacteria by establishing themselves in the gut of poultry
animals (Noah, 2001). The mode of action involves modification of the gut micro
flora, with consequential benefits in nutrient utilization, (Coates et al., 1963;
Deman, 1975).



2.1.2.2Ban of antibiotic:

The use of antibiotics as growth promoters in animal nutrition is facing reduced
social acceptance due to the appearance of residues and resistant strains of
bacteria; Yoshimura et al. (2000) pointed that enterococci isolated from fecal
droppings of chickens on broiler and layer farms were found to be resistant to
ampicillin, clindamycin, erythromycin, streptomycin, tetracycline and tylosin.
(Schwarz et al., 2001) emphasis that the use of antibiotics as feed additives is
hazardous due to cross resistance and multiple resistances of pathogens . Livestock
are a major reservoir of bacteria resistant to antibiotics. These pathogens contained
in animal meet entered human body and quickly spread in human society. Resistant
bacteria also spread thanks to the use of manure as natural fertilizer. Such fertilizer,
rich in drug-resistant bacteria, contaminated water and soil which had direct
contact with grown plants presenting food both for humans and animals. (Witte,
2000). For this reason, the number of kinds of antibiotics approved for use in
animal nutrition havebeen consistently limited.also Bent and Jesen, (2004),
mentioned that The use of antibiotics however ,has resulted in the development of
resistant bacteria which directly or via the meat, could be transferred from the
animals to humans. Therefore, European Union has banned the application of most
of antibiotics in poultry diets. (Sarica et al., 2005; Hernandez et al., 2004; Demir et
al., 2003). This action encourages many investigators to search for alternatives to
enhance performance. Patterson and Burkholder, (2003) . Beginning from 1
January 2006, the European Union introduced a total ban on the application of
antibiotic growth promoters in feeds for animals bred for consumption Since that
time, antibiotics have been allowed to be used as drugs only in medicinal animal
feeds or in prophylactic additives (Casewell et al. 2003; Berghmann et al., 2005).

The possibilities to achieve optimum broilers performance and the need to find
more efficient alternatives or combinations of different alternatives for
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maintaining health and improving performance of poultry have led the producers to
search for alternative promoters, in particular with the ban of using the antibiotic
growth promoters. (Langhout, 2000; Lee, et al., 2003). Herbs could be expected to
serve as feed additives due to their suitability and preference, lower cost of
production, reduced risk of toxicity, minimum health hazards and environment
friendliness (Devegowda, 1996).

2.3. Medicinal Herbs

Aromatic plants have been used since ancient times for their preservative and
medicinal properties and to impart aroma and flavor to food. Hippocrates, the
‘father of medicine’, used plant extracts and prescribed perfume fumigations. For
cen-turies, aromatic plants, also known as herbs and spices, their essential oils and
herbal extracts have been used as natural pharmaceuticals in traditional medicine
and veterinary medicine. However, their use has not been based on rigorous
scientific investigation, but has stemmed from ethno veterinary or even folkloric
sources (Chang, 2000). Their active principles are chemical compounds present in
the entire plant or in specific parts of the plant that confers them therapeutic
activity or beneficial effects (Martins et al., 2000). These substances have low
molecular weight and are derived from the plant secondary metabolism, including
glucosides, alkaloids (alcohols, aldehydes, ketones, ethers, esthers, and lactones),
phenolic and polyphenolic compounds (quinones, flavones, tannins, and
coumarins), terpenoids (mono- and sesquiterpenoids, and steroids), saponins,
mucilages, flavonoids, and essential oils (Martins et al., 2000) . The antimicrobial
activity of plant extracts depend not only on phenolic compounds, but also the
property is contributed by the presence of different secondary metabolite like
hydroxyl groups on the active constituents. The biologically active constituents of
plant extract are considered as antimicrobial agents, because of the ability of these

substances to bind to bacterial adhesions and by doing so they disturb the
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availability of receptors on the surface (Branter 1996). Windisch, et al.,
(2008).Stated that feed supplements with natural herbs as growth promoting,
increased stability of feed and beneficially influence the gastrointestinal ecosystem
mostly through inhibition of pathogenic microorganism’s growth, as a result health
status of digestive system improved, animals are less exposed to the toxins of
microbiological origin. Consequently herbs and spices help to increase the
resistance of the animals exposed to different stress situations and increase the
absorption of essential nutrients, thus improving the growth of the animals.
2.3.1Using Herbs and spices in poultry nutrition:

Herbs and their products including extracts or essential oils are introduced as
candidates for use in broiler diets in which their beneficial effects as phytogenic
feed additives had been proven (Bolukbasi and Erhan, 2007; Sultan et al.,2008 and
Dalkilic et al.,, 2009). Herbal extracts supplements have also shown to have
beneficial effects on carcass and stored meat quality (Cross et al., 2007), and
improve immune system(Mathivanan et al., 2003). The positive effects of herbal
supplements on broiler performance, carcass quality and quality traits of meat have
been demonstrated, Herbs have been used for natural therapy as pharmaceuticals;
(Mikulski et al., 2008).

Herbal growth promoters had significant improvement of the body weight, weight
gain, feed conversion and lowered mortality rate in broilers. Herbal growth
promoter associated with the higher digestibility of nutrients and reduction of E.
coli and Clostridium sp counts. In the intestine and feces of broiler chickens as
stated by (Giannenas et al., 2003). Some herbs or herbal extracts can beneficially
affect feed intake, secretion of digestive tract juices and immune system of animals
(Mikulski et al., 2008). Also essential oils which are derived mainly from herbs
and spices and their purified compounds have antimicrobial properties (Faleiro et
al., 2003). Bassett (2000) reported that adding herbal essential oils to the feed or
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water increases feed conversion and weight of broiler chickens. Some researchers
reported that herb extracts have antibacterial characteristics (Azaz et al., 2002;
Dorman and Deans, 2000),They also had antioxidant activity (Botsoglou et
al.,2004), and also enhance digestibility by stimulating endogenous enzyme
activity and facilitating nitrogen absorption (Gill, 2001).

The product resulted of the use of natural promoters from herbs and spices are of a
more favorable acceptance by the consumer. (Griggs and Jacob, 2005;
Hanczakawsha et al., 2007; Buchanan et al., 2008; Olemedo et al., 2009). The
most frequently studied plants in animal nutrition today are cinnamon, cloves both
appetite and digestion promoters, oregano, which has antimicrobial properties, and
red pepper, which has anti diarrheal and anti-inflammatory potential (Kamel,
2001). In previous studies the positive effects of herbal supplements on production
performance and carcass quality have been demonstrated by (Tekeli et al., 2006).
2.4 Garlic

Garlic (Allium sativum) is common food and spice used in many world cuisines. It
IS native to central Asia (Ensminger, 1994) and has long been a staple in
Mediterranean region(simonetti, 1990), Garlic has been used as a spice and a
native medicine since long ago(Rivlin, 2001).

2.4.1 Botanical description:

Perennial, herb with blub divided into segments (cloves), basal liner leaves and
erect steam terminated by an umbel with numerous small bulblis between the
purplish-white flowers. The flower 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)

2.4.2 Chemical constituent:

Garlic contains hundreds of constituents, with at least 23of them are identified as

sulphur compounds. Allicine is one of the most active ingredients, and its break
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down produces other sulphur compounds, such as allyl sulphides, ajoenes,
oligosulphides and vinyldithiines. It is enzymes content were stated by Sendel,
(1995) and Kokh and Iwason, (1996), which are Allinaze, perooxidases,
myrosinase, catalses, superoxide , dismutase, argniase and lipase. According to
results of gas chromatography coupled with mass spectrometry (GM/MS) analysis
Dieumou et al (2009) found that garlic essential oils contain,1-propene (0.7%), 1-
propene, 3, 3- thiobis-sulfide (1.4%), methyl-trans-propenyl-disulfide (1.1%),
disulfide, diet-2-propenyl (37%), trisulfide,di-2-propenyl (5.6%) , 2-vinyl-4hl,
3dithiin (0.9%), trisulfide, di-2propenyl (49.6%) anddiallyl tetrsulphide (1.8%) .
Other costituantes are proteins e.g.(glutamyle peptides), amino acid, eg argnine,
glutamic acid, aspargic acid, methionine therionin, Sendel, (1995)

2.4.3 Medicinal uses

Garlic (Allium sativum) is well known as a spice and herbal medicine for the
prevention and treatment of a variety of diseases ranging from infections to heart
diseases (Javandel , 2008). Bioactive components of garlic like sulfur containing
compounds (Alliin, Diallylsulfides and Allicin) may be responsible for some
specific characteristics of this plant ( Amagase, et al, 2001; Agarwal ,1996). It has
been indicated that these compounds have antibacterial, anti parasite, and antiviral(
Racesi et al., 2010), antioxidant, properties have been documented for garlic in
vivo and vitro hence garlic inhibit the formation of free radicals support endjouns
readicale scaving mechanisin, inheance cellular antioxidiant enzymes ,( Koch and
Lawson, 1996). Some studies, however, suggested that commercial garlic oil,
garlic powder and commercially available garlic extract may be hypo cholesterol-
lemic (Aporn et al, 2008). Also Blumenthal et al (2000) stated that, garlic can be
used in the treatment of mild hypertension. Garlic exhibits hypolipidemic,
antiplatelet, and procirculatory effects. It prevents cold and flu symptoms through

Immune enhancement and exhibits anticancer and chemopreventive activities (Imai
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et al, 1994). Garlic extracts have significant inhibtory effects against
microorganisim associated with dental caries Massadeh et al.(2006).Other
potential health penefets include their anti- inflamatory effect. Further mor their
role in prevention and treatment of various cancers were statedBianchini,
et.al.,(2001) Garlic powder, as a natural growth promoter can be a potential
alternative for common artificial growth promoters like antibiotics and to this
respect, it can improve performance and carcass characteristics in broiler chickens
(Demir, 2003 ,Lewis,2003).

2.4.4 Using garlic in poultry feeding :

Pourli,et al., (2010) state that when feeding broiler with dietary garlic powder at
levels of (0, 0.2, 0.4, 0.6, 0.5 and 1%) better performance was obtained from bird
that received 0.2% garlic powder compared to other levels, with no significant
differences in carcass yield ,breast, thigh, pancreas and abdominal fat. In addition
Fadlalla, et al. (2010) found that ratio of 0.3% of garlic resulted in agood rate of
growth performance, higher weight gain and better feed conversion ratio were
obtained compairing to the controle and other introuduced levels of garlic (0.15,
0.45,0.6%),with no significant differences in serum total protien, albumin and
globulin. Also they observed no change in hot or cold dressing percentages of bird
that received treatment or control diet. Moreover they decleared that adding garlic
powder in broiler diet at levels that mentioned had no significant effects on the
color, flavor,tenderness and juicness in the organoleptic tests. While Eugéiuszr and
Edyta, (2007) confirmed that 5gm/kg diet of dried garlic contributed to the increase
of the sensory assessment of chicken meat. Alhomidan, (2005) studied the effect of
using different level and stages of growth ages of Allium cepa, Allium Sativium and
Zangebir officinal he found that at later stage of growth chicks fed with 2%
A.cepa and A.Sativium showed the highest body weight and body weight gains
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relative to the control and other treated groups. With highly significant reduction in
serum cholesterol and glucose .

Javendel (2008) found that, daily feed intake influences by dietary garlic meal
level, thus the birds that had fed diets with 0.125and 0.25% garlic, meal had a
significantly higher daily feed intake (p<0.05) than the bird fed 0.5% dietary garlic
meal, and birds fed with 0.125, 0.25, 0.5 had better feed conversion ratio than the
control diet and 2% dietary level of garlic supplement. Although, no significant
differences were observed in carcass percentage and interior organs weight
between birds fed experimental diets.

(Onyimonyi , et al.2012) evaluated the growth of birds that fed with garlic meal
in differend levels 0.25, 0.5,0.75 their results showed that bird fed 0.57 garlic
powder had sgnificantly higher averag body weight , average daily gaine and
feedcost/kg , with reduece drastically the level of cholestrol. Fayed , etal. (2011)
reported that, the use of garlic 500mg/kg showed more increase in live weight and
observed slight increase in dressing percentage of the birds as compared to non-
supplemented and 1000 mg/kg. Although, all organ weights (heart ,liver, and
gizzard) and carcass characteristics were not affected by the treatments. Similar
findings observed by Dieumou, et al (2009) evaluated the effect of garlic organic
extract (40, 60 ppm) and Streptomycin Sulphate (30ppm) on growth performance
and carcass characteristics of broilers , they found that the values of daily feed
intake , daily weight gain and feed conversion ratio among birds on supplemented
diets were statistically similar, but were all significantly higher (P<0.05) than those
obtained from birds fed on the basal diet also significantly increasing in dressing
percentage ,heart and liver percentage of bird that fed garlic extraction than those
bird fed with streptomycin or basal diet. In their study the treated bird with garlic

extract showed decreasing values in abdominal fat
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Rahimi, et al., (2011) reported that, 0.1% aqueous extract of Garlic (Allium
sativum) significantly reduced the serum levels of total cholesterol, low density
cholesterol. with no significant difference in relative weight of carcass, fat pad, or
digestive organs among treatments except for the small intestine, their results
showed that Virginiamycin treatment presented lower small intestinal weight than
that in the other of 0.1% dose of either garlic (Allium sativum),thyme (Thymus
vulgaris), coneflower (Echinacea purpurea), or a blend of the three extracts in the
drinking water.

2.5 Ginger

Ginger (Zingiber officinale) is a perennial plant .Ginger rhizome (ginger root) is
widely used as a spice or condiment(Larsen et al., 1999) and medical treatment for
certain diseases (Mohd-Yusof et al.,2002; Tapsell et al., 2006). Ginger well grows
in the tropics, Jamica, India, China, Thaiand,Mexico , Australia, and Nigeria are
famous producing countries (Kuhn and Winston 2000)

2.5. 1 Botanical description

Ginger is, spice crop where the underground rhizome is used (Das. 2006). It is an
erect perennial herb with thick rhizomes underground and stems that grow 2 to
4intioes tall. Linear lanceolate leaves are 6 to 12 long. Grows in the tropics, (Kuhn
and Winston 2000)

2.5.2 Chemical constituents:

Ginger possesses a mixed composition of volatile oil zingerone, shogaols and
gingerols. (Ademola et al., 2004). Dieumou,(2009) stated that the result obtained
by gas chromatography coupled with mass spectrometry analysis of the oils were
as follow a-pinene 4.1 camphene 11.9, 2-B-pinene 0.3, 6-methyl-5-hepten-2-
onel.l, B-myrcene 1.7, 1-phellandrene 0.6, sabinene 12.0, 1,8-cineole 5.3, a-
terpinolene 0.4, citronellal0.4, endo-borneol 1.9, B-fenchyl alcohol 0.8, 6-octen-1-

ol, 3,7-dimethyl 0.9 2-nonanone 0.6, a-terpinolene 1.7, citronellal 0.4, endo-
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borneol 1.9, z-citral 8.2, Geraniol 2.6, geranial 10.0, 2-undecanone 0.8, citronellyl
acetate 0.3, ar-curcumene 2.5, germacrene 0.8, zingiberene 14.0, farnesene 4.4, -
bisabolene 2.6, B-sesquiphellandrene 4.8, alfa-pipine 4.1, camphene 11.9, Other
constituents were demonstrated by(Blumenthal, 2000) are amino acids (e.g.
arginine aspartic acide, cystin,glysine , isolucine, lucine serine therionine and
valine) protein about 9% , vitamins especially nicotinc acide (niacin)and vitamine
A.

2.5.3 Medicinal uses

Powdered rhizome of ginger has long been used to alleviate the symptoms of
gastrointestinal illnesses as folk medicine (Afzal et al., 2001). gingers’ medicinal
properties are contained in the chemicals responsible for the taste. The most
noteworthy being gingerol and shogaol. (Chrubasik et al. 2005) enzyme
(Zingibain) found in ginger is believed to improve digestion as well as killing
parasites and their eggs. Ginger contains about 12 antioxidant constituents, the
combined actions of which have been regarded to be more powerful than vitamin C
(Herbs Hands Healing 2011). Many researchers were stated that ginger has many
therapeutic attributes such as antimicrobial, antithrombotic, anti-inflammatory and
anticancer activity. Ginger has also demonstrated to be antimutagenic, inducers of
detoxification,and preventers of DNA damage in vitro (Ackermann et al., 2001;
Ohaeri and Adoga,( 2006). The hypolipidemic action of ginger supplementation
can be used to lower risk factor of the cardiovascular diseases and cancer either in
animals or human (Ademola et al., 2009).

2.5.5 Using ginger in poultry diets:

Fakhim et al (2013) investigated the effects of using different concentrations of
ginger extract (0, 0.25, 0.5, 0.75 and 1%) supplemented to drinking water, on
performance and carcass characteristics of male broiler chickens. Bird as

influenced by dietary inclusion levels of aqueous extract of ginger supplemented to
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drinking water their results showed that no significant differences in feed
consumption and live weight between treatment groups, also no significant
differences were observed between the treatment groups in abdominal fat
percentage, carcass commercial cuts percentage and liver percentage. Although
carcass yield was higher in 0.75% supplemented groups than 0.25%, 0.5%, and1 %
. Arkan et al (2012) investigated the effect of ginger at level of (0.1 and 0.2) in
broiler performance, from three week of age until six week of age they found that
there were significantly improvement in body weight gain, and feed conversion
ratio at 5™ and 6™ week of age. While significantly decreases in serum glucose and
cholesterol, were observed with no significant differences found in serum total
protein.

Zhange et al. (2009) studied feeding processed particle size of 300, 149, 74, and
8.4 um dried ginger root to the broiler chickens at level of 5g/kg of diet results
indicated that overall growth of birds was not significantly affected by the addition
of ginger. However, body weight, and average daily gain of birds supplemented
with ginger were numerically higher than that of control birds during the grower
phase in other hand the inclusion of ginger in the diet increased the carcass yield of
broilers; they also found that including of ginger in 74 um reducing cholesterol in
21 and 42 day of age, and a slightly lower abdominal fat content compared with
the control.

Al-Homidan (2005) observed that broiler chicks fed with basal diet containing 6%
of ginger had low feed consumption comparing to the control group at later stage
of growth (4-7 week) while no significant differences were observed on the group
feed in the 2% ginger, consequently this was lead to superiority in final body
weight with bird that fed 2% ginger. Rafiee et al (2014) reported that , feed intake
and body weight gain increased significantly when ginger and cinnamon

introduced at level of 0.2% and 0.2% respectively comparison to control
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(P<0.05).no significant differences were observed on dressing percentage when
ginger used in 0.2% whilst highly reduction in abdominal fat and a little reduction
in gizzard were observed. Also they observed that increasing in liver and heart
percentage was occurred comparing with control. In addition they observed that
the cholesterol level was decreased significantly in experimental groups compared
to control. No change observed in concentration of Ca™ in ginger bird fed group
while P™ concentration decreased significantly in both treated groups.

Barazesh et al (2013) studied the effect of ginger powder at level of 0.5, 1and1.5
% on performance, carcass characteristics and blood parameters of broiler chicks
they reported that, all chickens were apparently healthy and mortality was not
significant in the whole course of the experiment. Birds treated with ginger powder
at all levels showed no significant differences in feed intake, body weight gain and
feed conversion ratio. Ginger powder at level 1.5% had the lowest abdominal fat
percentage; also they observed that, adding ginger powder at all levels had no
effect on breast, liver, spleen percentages. Although, increasing ginger level
decreased significantly glucose, and LDL percentage. Kehinde et al. (2011)
evaluated the effect of graded level 0, 1.5, 3.0,and 4.5% of ginger in the diet of
cockerel chicks on growth performance, haematological and serum biochemical
parameters for seven week, their result elicited that no advers effect among
treatments on feed intake, weight gaain, feed conversion ratio, hemoglobin count,
weight blood cell count and urea. Zomrawi, (2013) stated that, dietary inclusion of
ginger root powder at level 0.5% lower feed intake while, no significant
differences between control and levels of inclusion of 1 % and 1.5%. Also she
found that no differences between treatment in meat quality, meat PH, and meat
color. Whereas, the bird fed 1.5% ginger root powder diet received higher

percentage of tenderness and juiciness.
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2.6 Spearmint (Mentha spicata):

The genus Mentha includes 25-30 species that grow in the temperate regions of
Eurasia, Australia and South Africa. The mint species have a great importance,
both medicinal and commercially. (Hadjlaoui, et al .2009) In northern African,
countries and in Sudan spearmint is known by the name Elnana Elbaladi (Bbashir,
2000). The leaf, fresh or dried, is the culinary source of spearmint. Fresh spearmint
is usually preferred over dried spearmint. (Grieve, 1981, Chopra et al., 1992).

2.6.2 Botanical description:

It is a herbaceous rhizomatous perennial plant growing up to 30-100 cm, with
variably hairless to hairy stem and foliage, and a wide-spreading fleshy
underground rhizome. The leaves are 5-9 cm long and 1.5-3 c¢cm broad, with a
serrated margin. The stem is square-shaped, a trademark of the mint family of
herbs. Spearmint produces flowers in slender spikes, each flower pink or white,
2.5-3 mm long and broad (Blamey, et al., 1989; Huxley, 1992) the name spearmint
Is applied to several species and varieties of genus menthe spicata, menthe vivdis
and meantha gentils possing a distinct odor to high carvone content ( Guenther,
1949)

2.6.3 Chemical constituent of spearmint:

Chemical analysis revealed that the major components eosin isolated from
spearmint were, carvone, piperitene oxide, pipritone, caryphllene germacrene,
limonene and trans- piperitone (Nori-Shargh et al., 2000; Monfared et al., 2002,
and Rasooli and Rezaei, 2002). Also it contains vitamin A, riboflavin and vitamin
C, and it is rich in mineral it also contain about 300mg/100, Ca 7.7 Mg /100 on
wet weight basis. In the leaf essential oil of Mentha spicata, as separated by
GCMS, 44 compounds were elucidated. The major component was carvone

(59.40%), other components present in appreciable contents were: limonene
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(6.12%), 1,8-cinéol, germacrene-D (04.66%), B-caryophylléne (2.969 %), PB-
bourbonéne (2.796 %), a-terpinéol (1.986 %) , Terpinéne-4-ol (1.120%). (Habiba
Boukhebti, 2011). The specific essential oils constituent of spearmint were also
demonstrated by Amal , (2012), as follows beta-pinen 1.09%, beta- myreen 1.32%
D- Limonine 34.48%, Eucalyptol 3.63%, 2 — Cychloexen — 1-one 2- methyl 1-5-
(1-m) 57.98%, Bicyclo (4.3.0) non -3-ene, 3,4-dimethy 0.45%, and Cyclobutal (1,2
: 3,4) dicyclopentene,dec 0.52%.

2.6.3 Medicinal uses:

The family of Labiate, which are rich in essential oil have commercial and medical
values. They are widespread through the world, that are widely used in food,
flavor, cosmetic and pharmaceutical industries and its traditionally known for its
medicinal and flavoring uses. (Bbashir, 2000; Savithri , et al., 2002). Spearmint
essential oil is extensively used as flavorings in breath fresheners, drinks, antiseptic
mouth rinses, toothpaste, chewing gum (Colby et al.1993;Grieve, 1981, Chopra et
al., 1992). Mint is usually taken after a meal for its ability to reduce indigestion
and colonic spasms by reducing the gastrocholic reflux (Spirling and Daniels,
2001). In addition, Mentha spp. has been used as a folk remedy for treatment of
nausea, bronchitis, flatulence, anorexia, ulcerative

colitis, and liver complaints due to its ant inflammatory, carminative, antiemetic,
diaphoretic, antispasmodic, analgesic, stimulant, emmenagogue, and
anticatharrhal activities. Hadjlaoui, et al. (2009). Padmini, et al (2010), stated that,
spearmint extract possessed greater antibacterial effect against S. typhi and P.
aeruginosa. Also Rastogi and Mehrotra, (1998) reported that in addition to the
excellent antimicrobial menthe spicata possess property of antifungal, antiviral,

antioxidant, and anti- hemolytic .
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2.6.4 Using spearmint in poultry diets:
Bushra (2011) found that addition of spearmint in 1, 1.5 and 2% in broiler diet

showed no significant differences in feed consumption, feed conversion ratio, and
body weight gain although bird fed with level 1.5 have the best performance in the
term of total body weight gain, total feed intake . although dressing percentage for
the three treatments received addition of spearmintat 1, 1.5, and 2% were found to
be 74.17%, 73.08% and 73.47% respectively, The dressing percentage was not
significantly differences (P>0.05)

Howida, (2009), also stated that the birds fed, with 1.5% spearmint were
compromised the best total weight gain, feed conversion ratio, dressing percentage
and feeding economic. Amal et al (2013) evaluated the effect of addition of
various levels of spearmint essential oil as a natural growth promoter, her results
showed significantly improvement in feed intake, body weight gain and feed
conversion ratio with no significant (p>0.05) differences between all treatments
groups in weight of carcass cuts, dressing percentage, non carcass components
meat chemical composition and subjective meat values. In addition she found that
all levels of spearmint oil at 50,100 and 150 mg/Kg added to broiler diets
significantly increased feed intake, body weight gain and feed conversion ratio.
Also her results showed that groups treated with100 mg/Kgand 150 recorded the
highest profitability ratio (1.12), (1.14) respectively. Fallah, (2013) studied the
effect of addition menthe extract (Mentha piperita) and artichoke (Cynara
Scolymus L.) on immune cells and blood biochemical parameters of broilers. Their
result show that treatment groups with 1.5% artichoke leaves meal in diet
+200mg/kg menthe extract in drinking water. showed that significantly decreased
amount of cholesterol and triglyceride were observed by all treated group

compared to the control group, with no change in serum urea, total protein and
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glucose level. Galib, et al., (2010) studied the performance of broiler fed diets
supplemented with dry pepper mint (Menthe piperita L.). At levels of 0.00%,
0.25%, 0.5%, 1.0% and 1.5% incorporated into the basal diet for six weeks. The
results appeared improvement in performance traits for all tested groups compared
to the control group. Jafari et al (2011) found that addition of spearmint (Mentha
spicata) extract on drinking water of laying hen resulted in, increase in eggs weight
and improve in the feed conversion ratio of bird treated with 200ppm and 250 ppm
spearmint extract. Shahram et al (2012) evaluated the effects of Mentha spicata
extract and an antibiotic —virginiamycin- on the immune system, blood factors, no

significant influence of experimental diets on triglyceride.

2.7 Hot Red pepper (Capsicum frutescens)

The fruit of Capsicum plants have a variety of names depending on place and type.
The piquant (spicy) variety are commonly called chili peppers in Britin and the
states, or simply "chilies”. The large mild form is called red pepper, (Cromie,
2006), green pepper or bell pepper in North America and Britain and typically
"capsicum” in New Zealand, (Latham and Elizabeth, 2013).

2.7.1 Botanical description:

Hot red pepper (Capsicum frutescens) is an annual or short-lived perennial herb,
the stem of is almost striate, glabrous, and highest between 1-4 feet depending on
climate and growing conditions. The leaves are elliptical, slightly leathery, dark
green and smooth, and measure about 2% inches long and 1 inches in width. The
flowers are typically conical or funnel form with five petals, usually white in color.
The fruits are erect, ellipsoid-conical to lanceoloid, about 10-20 mm long, 3-7 mm
in diameter. These fruits have range in color from green when immature to purple,
red, orange or yellow when riped (AbdulGani, 2003; Kirtikar, 1980).

2.7.2 Chemical constituent:
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Capsaicin (CAP) is the main capsaicinod in chilli peppers. CAP is stable in water
and some animal studies indicated that it absorbed into blood stream (Diepvens,
2007). Commonly, their hot sensory taste is due to capsaicinoids which is the
major group of organic compounds that closely related to the alkaloids, and are
known to be biosynthesized and accumulated in the placenta of capsicum fruits
(Pruthi, 1976; Tapia et al., 1993).

The major capsaicinoids present in most varieties of the chilli pepper are capsaicin
(tran-8-methyl-N-vanillyl-6-nonenamide)and  dihydrocapsaicin  (8-methyl-N-
vanillylnonanamide). in addition, other minor ones are also found such as
nordihydrocapsaicin, norcapsaicin, homocapsaicin, nornorcapsaicin,
nornornorcapsaicin and nonivamide (Barbero et al., 2006).

A few compounds had been isolated from C. frutescens like ester, terpenoids,
noncarotenoids, lipoxygenase derivatives, carbonyls, alcohols, hydrocarbons 8,
capsaicin, dihydrocapsaicin 4, capsiconinoid 11, capsinoid 9.( Rodriguez et al
2010) The amount of capsaicin in the fruit of Capsicums is highly variable and
dependent on genetics and environment, ,( Singh et al, 2009)

Previous studies conducted mentioed that secondary metabolites like alkaloids,
flavonoids, quinones, terpenoids and saponins were concentrated in both leaf and
fruit extracts However, It has been reported that phenolic compounds have a wide
antimicrobial spectrum (Dorman and Deans, 2000; and Elgayyar et al., 2001).The
red hot pepper contains 14-12% crud protein,23% crude fiber, 15.19% crude fat,
7.48% ash and 31,87% total soluble sugars(EL-Aidy 1981), Ozer (2006) reported
that hot pepper is good source of vitamin C(128 mg/100g )and Niacin( 0,5%)with
modrate content of vitamin A.

2.7.3 Medicinal using:
Pepper Species, commonly used in diet and traditional medicine, were assessed for

their anti-oxidant potential. Red hot pepper comes from fruits in the capsicum
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family. It is rich in vitamin C and pro-vitamin A (B- in particular). It is very high
In potassium, magnesium and iron. The substances that give hot peppers their heat
Is capsaicin and several related chemicals collectively called capsinoids (Boyunaga
,1995 ; El Husseiny 2002) .capsaicin has been used in neurological research to
stimulate sensory nerves and also to treat bladder inflammation. It is also found in
topical ointments used for arthritis and neuralgia (Kaale et al., 2002), capsinoids
includes antimicrobial activities, exhibited protective effects against mutagens and
carcinogens, cholesterol obesity and pains (Suk-Hyun Choi et al., 2006). Curtis et
al. (2004) suggested that among the different plant extracts screened, those from
Allium and Capsicum sp. Showed high levels of antimicrobial activity towards
plant pathogens, a novel saponin, from Capsicum frutescens, has shown antifungal
activities against several fungi. (De Lucca et al., 2006).

2.7.4 Using hot red pepper in poultry diets:

Awad-ELkareem, (2007) found that addition of 1.5% hot red pepper improving
body weight gain and feed efficiency comparing with the levels of 1% and 2% .
Although there was no significant differences in dressing percentage was
observed. Al-Kassie et al (20 10) investigate the efficiency of utilization fed
supplemented with hot red pepper (Hrp) Capsicum Annum at the rate of (0.00%,
0.25%, 0.50%, 0.75%) and 1%to broiler on the productive performance, results
showed that inclusion of hot red pepper in the diet improved body weight gain,
feed consumption and feed conversion, and they observed significantly decreases
in cholesterol and glucose. EL-Husseiny et al. (2002) conducted two experiments
to study the effect of feeding broiler chicks on diets containing various levels
(1,1.5 and 2%) of local natural feed additives (hot pepper and fenugreek seed) at
different levels of metabolizable energy (3200, 3000 and 2800), their result
indicated that chicks fed with hot pepper diets had significantly (P<0.01) higher in

dressing percentages in addition, they had demonstrated that the addition of hot
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pepper to broiler diets was decreased significantly (P<0.01) the abdominal fat
authors were demonstrated that hot pepper at levels of 1, 1.5and 2% were reduced
the total lipid's, cholesterol and glucose levels of the broiler plasma. Shahverdi et
al (2013) studied the effects of added broiler feed with 0.02% red pepper, 0.02%
black pepper and 0.01% red pepper + 0.01 %black pepper powders. Their result
revealed that the inclusion of red and black pepper in broilers diet. significantly
increase liver percentage were, They found that all bird treated with the
experimental diets showed less amount in abdominal fat percentage significantly
(p<0.05) compared to the control group. Their results showed that percentage of
gizzard and spleen weight was higher in the 0.01% red pepper + 0.01%black
pepper groups and it was at the lowest in control groups (p<0.05). in addition they
stated that resulted the inclusion of red and black pepper in broilers diet depressed
the cholesterol, triglyceride and glucose concentration (p<0.05).mucosa and sub
mucosa of small intestine were significantly increased (p<0.05),but muscular and
serosa were higher in the level of 0.02% red pepper, and the mixture of 0.01% red
pepper + 0.01 %black pepper. Data from this study showed usage of red and black
pepper powder mixture on broilers diets had increased the total amount of the
small intestine parts (p<0.05). Aderemi et al (2013)reported that feeding old layer
with hot red pepper and garlic as natural feed additive resulted in improved of egg
production, weight of egg and interior quality, no significant differences were seen
in total protein and urea or enzyme activity. They also observed reduction in serum
glucose and cholesterol. (Hermogenes, et. al. 2011) evaluated the effect of diets
supplemented with Cspsicium frutescens on chicken laying performance and egg
quality, at concentration levels of 0.5, 1.0, 1.5 and 2.0% .Their findings revealed
that inclusion level of 1.5 and 2.0 percent of Cspsicium frutescens powder in the
layer diets gave significant reduction significantly (P < 0.05) of layers feed

consumption and feed conversion ratio. However, egg weight, yolk color intensity
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and shell thickness did not affect (P > 0.05) by treated diets. All red pepper powder
treatments were successfully in maintained a higher egg yolk color score than that
observed for birds fed with the basal diet for at least eight days. Meanwhile,
mortality rate was not affected an indication of less incidence of deaths among

treatments during the period of the experiment.
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CHAPTER THREE

MATERIALS AND METHODS
Four experiment testing four type of natural herbs as feed additive, Garlic (Allium
satavium), Ginger (Zangabber  Officinal),Spearmint(Mentha Spicata) and Hot
pepper (Caspcicum Fruitcense) of different levels, in broiler rations.
3.1 Experiment (1) response of broiler chicks to different dietary levels of
garlic:
This experiment was conducted during (5 of June to 7July 2012) the ambiented
temperature was controlled as the housing system was the semi intensive system it
was 20 — 26 ¢ (appendix 1) during the experiment period (6 weeks).
3.1.1 Experiment chicks

A total number of 200 one day old commercial unsexed broilers of cob strain were
obtain from (Enmaa Breeder Company — Sudan) and transported to student poultry
premises, college of Agricultural Studies, Sudan University of Science and
Technology, Shambat. All chicks were with an average initial weight (93g) five
day old chicks. The chicks were adapted to the premises and feed over (5days)
before the start of experimental period. The chicks were then allotted randomly to
five groups A, B, C, D, and E of four replicates with ten chicks arrangement.
Chicks were bought vaccinated against Mareks with on — farm vaccinated against
Gumboro disease at (11) days of age and Newcastle at (22) days of age, soluble
multivitamin compounds (pantominovite — pantex Holand and B.V. 5525 ZG
Duizel Holand), given to the chicks before three days of the vaccination in order to

guard stress.
3.1.2 Housing:

The experimental house in which the chicks were kept was semi closed with east —

west direction. The housing dimensions were 25 m. length, 8.8 m. width and 3.05
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m height. The roof ceiling was made of trapezoid corrugated aluminum sheet and
was insulated of (100mm) glass wool with thermal conductivity of (0.04 w/m?)
The walls of the house on the northern and southern sides were built from red
blocks raised high to the level of 0.69 m. the house was equipped with adjustable
side wall curtains to control the flow of air into the house. The top and bottom of
the curtain opening was equipped with a curtain rod to minimized draft when fully

closed. The floor was concrete.

Mechanical ventilation system was used in the house to generate on one direction
air flow to provide the required levels of uniformity of air distribution over wide
range of climatic condition. Two exhaust fan (fan diameter 1.29 with air 44500 m?
/'h).The house have two exhaust fan, Positioned in the middle of the western side
wall were to maintain negative pressure inside the house as a result of
negative pressure outside air flows into the house through inlet opening with
cellulose pad besides maintaining the desired temperature and ventilations inside
also an outlet on the roof was required to exit surplus heat, gases, moisture and
supply fresh air

Cooling system was evaporative cooling panel comportment , the cooling pad
banks dimensions were (4 m. long x 1.4 m. length x 0.15 width) and that of air
inlet valve was 0.45 m. the cooling pad was situated of the at two sides , north
and south direction at the rear of the poultry house.

Cooling pad was made of specially impregnated cellulose paper of wait ability,
arranged in self supporting structure that guaranteed long life without sagging or
deterioration

The other integral components provided with each pad cooling bank were pump,
polyester, water tank capacity (1000 liters). For storage of water which was

continuously supplied from main tap water under control of flouter which was put
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in the tank also there was one horse power electrical motor for pumping water
from the tank to the top of pad cooling banks.

There was piping system for supply and return of water, the cooling and
humidification of outside air is obtain by evaporation of very fine water particles.
Due to negative pressure maintained by the exhaust fans air flow through the pad
and then through special air inlet to the house. Special geometry of the pads
enables the air to pass through small opening or flutes in turbulent state .thus
creating ideal condition for maximum evaporation and consequently maximum
cooling to take place as a result of the layer contact area between water and air
(excess water is returned to the bank where it is pumped to the top edge of the pad
for r-circulation. The temperature inside the house was maintained at 27-30c
throughout the experimental period.

Experiments 20 pens (1.5 x 1 m.) were prepared using wire mesh portioned and
then were cleaned washed and disinfected by formalin and white phenol solution.
Before start the experiment allayer of wood shairy (5cm) thick was laid on the
floor as littler material. Each pen was provided by (5 kg) rounded feeder and (2.5
lit.) baby drinker which were adjusted to the progressive growth of chicks.

The light program was 24 hours light from 1-3 days and 23 hours day for the rest

period

3.1.3 Experiment ration:

Garlic used in this experiment was purchased from Baharri market Kartoum state
the outer shell was removed and culves were dried under sun then grind, the chicks
were fed 5 dietary treatments, the first group A, fed on based diet,(negative
control) without antibiotic or any growth promoter, the second group B fed on
basal diet containing an antibiotic as chemical growth promoter, Neomycine
16mg/kg (positive control). The other groups, C, D, and E were fed on the basal
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diet supplemented with diatery garlic as a natural growth promoter, at levels of 1%,
2%, and 3% respectively. The basal diet was formulated to meet the nutrient
requirements of broiler chicks according to Nutritional Research Council (NRC,
1994).

The ingredients percent composition and the calculated chemical analysis of the
experiment diet were presented in table (1) and (2). Experiment diets were fed for

6 weeks.
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Table (1) the ingredients percent composition and the calculated chemical

analysis of the Garlic experimental diets.

Ingredient% A B C D E
Sorghum fetarita 64 64 64 64 64
Ground nut cake 28.61 | 28.61 |28.61|28.61|28.61
Wheat Brand 1 1 1 1 1
Concentrate* 5 5 5 3) 3)
Dicalcium phosphate. 05 |05 05 |05 |05
Oyster shell 05 |05 05 |05 |05
Salt 025 |025 |0.25 |0.25 |0.25
Methionine 0.14 |0.14 0.14 [0.14 |0.14
Total 100 | 100 100 |100 |100
Antibiotic (Neomycin) Mg/kg - 16 - - -
Garlic - - 1 2 3

*crude protein 40; crud fiber; calcium; phosphorus (aval) lysine methionine met +sys 3.20 met
energy 2100 kcal; Sodium2.60 product vit. A:200.0001.U/Kg; vit E :500Mg/Kg; vit B1:
15Mg/Kg; vitB2: 100 Mg/Kg; vit B620Mg/Kg ;vit B12 300Mg /Kg; Biotin:1.000mg/kg;
Nicotinicacid: 600mg/kg; Folicacid : 10mg/kg; vit K30mg/kg ;pantothenic acid: 150mg/Kkg;
choline chloride: 5.000mg/kg; copper 100mg/kg; iodine 15mg/kg Cobalt :3mg/kg; selenium:
2mg/kg; manganese: 1200mg; zine; 800mg/kg; ironl.000mg/kg; B.H.T.. 900MG/KG;
Salinomycin-Na;1.200.
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Table (2) Calculated chemical analysis of Garlic experimental Diet

Ingredient% A B C D E
Dry matter 89.20 89.20 89.20 [89.20 |89.20
Crud protein 23.10 23.10 23.10 23.10 23.10
Crud fiber 4.44 4.44 4.44 4.44 4.44
Ether extract 3.9 3.9 3.9 3.9 3.9
Ash 4.60 4.60 4.60 4.60 4.60
Nitrogen free extract | 63.96 63.96 63.96 |63.96 |63.96
Calcium 0.91 0.91 0.91 0.91 0.91
Total phosphorous 0.70 0.70 0.70 0.70 0.70
Available phosphous | 0.50 0.50 0.50 0.50 0.50
M.E.Kcal/kg 3102.84 |3102.84 |3102.84 |3102.84 | 3102.84

Calculated according to (ELLis, 1981;Kuku Bulletin)
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3.1.4 Data collected
3.1.4.1 Performance data
Average body weight gain, feed consumption (g) and feed conversion ratio for
each group were determined weekly throughout experimental period. Health of the
experimental stock was closely observed.
3.1.4.2 Slaughter procedure and data:
At the end of the 6™ week birds were fasted overnight with only water allowed.
Birds were weighed individually before slaughter 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. 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. Hot carcass and
each evisceration have the liver heart , gizzard abdominal fat and intestine was
separately weighed.
3.1.4.2 Carcass data:
The hot carcass was prepared for analysis by removal of the skin and neck near to
the body and each was weighed separately. The carcass was then divided in to
wright and left sides by mid sawing along the vertebral column and each side was
weighed. The left side was divided in to three commercial cuts, breast, drumstick
and thigh each cuts was weighed separately, then they were deboned, the meat and
bone were weighed separately. The meat was frozen and stored for further
analysis.
3.1.4.3 Blood serum profile

Blood samples withdrawal from jugular veins. Serum prepared from the
blood analyzed for concentration of metabolites total protein, cholesterol, glucose,

urea, enzyme activities ALP, AST and mineral (Ca, P)
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3.2 Experiment (2) response of broiler chicks to different dietary level of
ginger:

This experiment was conducted during (5 of June to 7July 2012) the ambient
temperature was controlled as the housing system was the semi intensive system it
was 20 — 34 ¢ (appendex 1) during the experiment period (6 weeks).
3.2.1Experiment chicks

A total number of 200 one day old commercial unsexed broilers of cob strain were
obtain from (Enmaa Breeder Company — Sudan) and transported to student poultry
premises, College of Agricultural Studies, Sudan University of science and
Technology, Shambat. All chicks were with an average initial weight (93g) five
day old chicks. The chicks were adapted to the premises and feed over (5days)
before the start of experimental period. The chicks were then allotted randomly to
five groups A, B, C, E, and E of four replicates with seven chicks arrangement.
Chicks were bought vaccinated against Mareks with on — farm vaccinated against
Gumboro disease at (11) days of age and Newcastle at (22) days of age, soluble
multivitamin compounds (pantominovite — pantex Holand and B. V. 5525 ZG
Duizel Holand), givento the chicks before three days of the vaccination in order to
guard stress.

3.2.2Housing:

The house was in the as same as described in the first experiment

3.2.3 Experiment ration:

Ginger used in this experiment was purchased from Baharri market Kartoum state
and grind, the chicks were fed 5 dietary treatments, the first group A, fed on based
diet, (negative control) without antibiotic or any growth promoter ,the second
group B fed on basal diet containing an antibiotic as chemical growth promoter,
Neomycine 16mg/kg (positive control). The other groups, C, D, and E were fed on
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the basal diet supplemented with with diatery ginger as a natural growth promoter,
at levels of 0.25%, 0.5%, and 0.57% respectively. The basal diet was formulated to
meet the nutrient requirements of broiler chicks according to Nutritonal Research
Council (NRC, 1994).

The ingredients percent composition and the calculated chemical analysis of the
experiment diet were presented in table (3) and (4). Experiment diet were fed for 6

weeks.
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Table (3) The ingredients percent composition and the calculated chemical

analysis of the experimental diets.

Ingredient% A B C D E
Sorghum fetarita 64 64 64 64 64
Ground nut cake 28.61 |28.61 |[28.61 |28.61 |28.61
Wheat Brand 1 1 1 1 1
Concentrate* 5 5 5 3) 3)
Dicalcium phosphate. 0.5 0.5 0.5 0.5 0.5
Oyster shell 0.5 0.5 0.5 0.5 0.5
Salt 0.25 0.25 025 |[0.25 0.25
Methionine 0.14 0.14 0.14 |[0.14 0.14
Total 100 100 100 100 100
Antibiotic (Neomycin) | - 16 - - -
Mg/kg

Ginger - - 025 |05 0.75

*crude protein 40; crud fiber ; calcium ; phosphorus (aval) lysine methionine met +sys 3.20 met
energy 2100 kcal; Sodium2.60 product vit. A:200.0001.U/Kg; vit E :500Mg/Kg; vit BLl:
15Mg/Kg; vitB2: 100 Mg/Kg; vit B620Mg/Kg; vit B12 300Mg /Kg; Biotin:1.000mg/kg;
Nicotinicacid:600mg/kg; Folicacid: 10mg/kg; vit K30mg/kg ;pantothenic acid: 150mg/Kkg;
choline chloride: 5.000mg/kg; copper 100mg/kg; iodine 15mg/kg Cobalt: 3mg/kg;selenium:
800mg/kg; iron1.000mg/kg; B.H.T.. 900MG/KG;

2mg/kg; manganese:1200mg;zine;

Salinomycin-Na;1.200.
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Table (4) Calculated chemical analysis of experimental Diet

Ingredient% A B C D E
Dry matter 89.20 89.20 89.20 [89.20 89.20
Crud protein 23.10 23.10 23.10 23.10 23.10
Crud fiber 4.44 4.44 4.44 4.44 4.44
Ether extract 3.9 3.9 3.9 3.9 3.9
Ash 4.60 4.60 4.60 4.60 4.60
Nitrogen free extract 63.96 63.96 63.96 |63.96 63.96
Calcium 0.91 0.91 0.91 0.91 0.91
Total phosphorous 0.70 0.70 0.70 0.70 0.70
Available phosphous 0.50 0.50 0.50 0.50 0.50
M.E.Kcal/kg 3102.84 |3102.84 |3102.84 |3102.84 |3102.84

Calculated according to (ELLis, 1981;Kuku Bulletin)
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3.2.4 Data to be collect collected

Data collected were the same as described in the first experiment in aspects of
chick performance, slaughter and carcass data, blood serum, enzyme activities,
metabolic indicator, minerals,.

3.3 Experiment (3) response of broiler chicks to different dietary level of
spearmint:

This experiment was conducted during (5 of June to 7July 2012) the ambient
temperature was controlled as the housing system was the semi intensive system it
was 20 — 26 ¢ (appendex 1) during the experiment period (6 weeks).

3.3 .1 Experiment chicks

A total number of 200 one day old commercial unsexed broilers of cob strain were
obtain from (Enmaa Breeder Company — Sudan) and transported to student poultry
premises, College of Agricultural Studies, Sudan University of Science and
Technology, Shambat. All chicks were with an average initial weight (93g) five
day old chicks. The chicks were adapted to the premises and feed over (5days)
before the start of experimental period. The chicks were then allotted randomly to
five groups A, B, C, D, and E of four replicates with ten chicks arrangement.
Chicks were bought vaccinated against Mareks with on — farm vaccinated against
Gumboro disease at (11) days of age and Newcastle at (22) days of age, soluble
multivitamin compounds (pantominovite — pantex Holand and B. V. 5525 ZG
Duizel Holand), givento the chicks before three days of the vaccination in order to

guard stress.
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3.3 . 2 Housing:

The house was in the as same as described in the first experiment

3.3 3 Experiment ration:

Spearmint used in this experiment was purchased from Hillat Kuku farm Eastern
Khartoum state, then dried under shades and grinded then added in powdered form,
the chicks were fed 5 dietary treatments, the first group A, fed on based
diet,(negative control) without antibiotic or any growth promoter, the second group
B fed on basal diet containing an antibiotic as chemical growth promoter,
Neomycine 16mg/kg (positive control). The other groups, C, D, and E were fed on
the basal diet supplemented with dietary spearmint as a natural growth promoter, at
levels of 1%,1.5%, and 2% respectively. The basal diet was formulated to meet the
nutrient requirements of broiler chicks according to Nutritional Research Council
(NRC, 1994).

The ingredients percent composition and the calculated chemical analysis of the
experiment diet were presented in table (5) and (6). Experiment diet were fed for 6

weeks.
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Table (5).The ingredients percent composition and the calculated chemical

analysis of the experimental diets .

Ingredient% A B C D E
Sorghum fetarita 64 64 64 64 64
Ground nut cake 28.61 |28.61 |28.61|28.61 |28.61
Wheat Brand 1 1 1 1 1
Concentrate® 5 5 5 5 5
Dicalcium phosphate. 0.5 0.5 05 |05 0.5
Oyster shell 0.5 0.5 05 |05 0.5
Salt 025 |025 |0.25 [0.25 |0.25
Methionine 014 |014 |0.14 (014 |0.14
Total 100 100 100 | 100 100
Antibiotic (Neomycin) Mg/kg - 16 - - -
Spearmint - - 1 1.5 2

*crude protein 40; crud fiber ; calcium ; phosphorus (aval) lysine methionine met +sys 3.20 met
energy 2100 kcal; Sodium2.60 product vit. A:200.0001.U/Kg; vit E :500Mg/Kg; vit BLl:
15Mg/Kg; vitB2: 100 Mg/Kg; vit B620Mg/Kg ;vit B12 300Mg /Kg;Biotin:1.000mg/kg;
Nicotinicacid:600mg/kg; Folicacid : 10mg/kg; vit K30mg/kg ;pantothenic acid: 150mg/Kkg;
choline chloride: 5.000mg/kg; copper 100mg/kg; iodine 15mg/kg Cobalt :3mg/kg;
selenium:2mg/kg; manganese:1200mg;zine; 800mg/kg; iron1.000mg/kg; B.H.T.:.900MG/KG;
Salinomycin-Na;1.200.
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Table (6) Calculated chemical analysis of experimental Diet

Ingredient% A B C D E
Dry matter 89.20 89.20 89.20 89.20 89.20
Crud protein 23.10 23.10 23.10 23.10 23.10
Crud fiber 4.44 4.44 4.44 4.44 4.44
Ether extract 3.9 3.9 3.9 3.9 3.9
Ash 4.60 4.60 4.60 4.60 4.60
Nitrogen free extract | 63.96 63.96 63.96 63.96 63.96
Calcium 0.91 0.91 0.91 0.91 0.91
Total phosphorous 0.70 0.70 0.70 0.70 0.70
Available phosphous | 0.50 0.50 0.50 0.50 0.50
M.E.Kcal/kg 3102.84 |3102.84 |3102.84 |3102.84 |3102.84

Calculated according to (ELLis, 1981;Kuku Bulletin)
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3.3.4Data to be collected

Data collected were the same as described in the first experiment in aspects of
chick s performance, slaughter and carcass data, blood serum, enzyme activities,
metabolic indicator, minerals.

3.4 Experiment (4) response of broiler chicks to different dietary level of
hotpepper:

This experiment was conducted during (5 of June to 7July 2012) the ambient
temperature was controlled as the housing system was the semi intensive system it
was 20 — 34 ¢ (appendix 1) during the experiment period (6 weeks).

3.4 .1Experiment chicks

A total number of 200 one day old commercial unsexed broilers of cob strain were
obtain from (Enmaa Breeder Company — Sudan) and transported to student poultry
premises, College of Agricultural Studies, Sudan University of science and
Technology, Shambat. All chicks were with an average initial weight (93g) five
day old chicks. The chicks were adapted to the premises and feed over (5days)
before the start of experimental period. The chicks were then allotted randomly to
five groups A, B, C, D, and E of four replicates with ten chicks arrangement.
Chicks were bought vaccinated against Mareks with on — farm vaccinated against
Gumboro disease at (11) days of age and Newcastle at (22) days of age, soluble
multivitamin compounds (pantominovite — pantex Holand and B. V. 5525 ZG
Duizel Holand), givento the chicks before three days of the vaccination in order to
guard stress.

3.4.2 Housing:

The house was in the as same as described in the first experiment
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3.4.3 Experiment ration:

Hot red pepper used int his experiment was purchased from Baharri market
Kartoum state, the chicks were fed 5 dietary treatments, the first group A, fed on
based diet,(negative control) without antibiotic or any growth promoter ,the second
group B fed on basal diet containing an antibiotic as chemical growth promoter,
Neomycine 16mg/kg (positive control). The other groups, C, D, and E were fed on
the basal diet supplemented with dietary hot pepper as a natural growth promoter,
at levels of 0.5%, 1%, and 1.5% respectively. The basal diet was formulated to
meet the nutrient requirements of broiler chicks according to Nutritional Research
Council (NRC, 1994).

The ingredients percent composition and the calculated chemical analysis of the
experiment diets were presented in table (7) and (8). Experiment diets were fed for

6 weeks.
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Table (7) The ingredients percent composition and the calculated chemical

analysis of the experimental diets.

Ingredient% A B C D E
Sorghum fetarita 64 64 64 64 64
Ground nut cake 28.61 |28.61 |28.61 |28.61|28.61
Wheat Brand 1 1 1 1 1
Concentrate* 5 5 5 5 5
Dicalcium phosphate. 0.5 0.5 0.5 05 |05
Oyster shell 0.5 0.5 0.5 05 |05
Salt 0.25 |0.25 025 |0.25 |0.25
Methionine 0.14 |[0.14 0.14 |0.14 |0.14
Total 100 100 100 100 | 100
Antibiotic (Neomycin) Mg/kg - 16 - - -
Hot pepper - - 0.5 1 15

*crude protein 40; crud fiber; calcium; phosphorus (aval) lysine methionine met +sys 3.20 met
energy 2100 kcal; Sodium2.60 product vit. A:200.0001.U/Kg; vit E :500Mg/Kg; vit Bl:
15Mg/Kg; vitB2: 100 Mg/Kg; vit B620Mg/Kg ;vit B12 300Mg /Kg; Biotin:1.000mg/kg;
Nicotinicacid:600mg/kg; Folicacid : 10mg/kg; vit K30mg/kg ;pantothenic acid: 150mg/Kkg;
5.000mg/kg; 100mg/kg; iodine 15mg/kg Cobalt
selenium:2mg/kg; manganese:1200mg; zine;800mg/kg; ironl1.000mg/kg;B.H.T.:.900MG/KG;

choline chloride: copper :3mg/kg;

Salinomycin-Na;1.200.
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Table (8) Calculated chemical analysis of experimental Diet

Ingredient% A B C D E
Dry matter 89.20 [89.20 89.20 89.20 89.20
Crud protein 23.10 23.10 23.10 23.10 23.10
Crud fiber 4.44 4.44 4.44 4.44 4.44
Ether extract 3.9 3.9 3.9 3.9 3.9
Ash 4.60 4.60 4.60 4.60 4.60
Nitrogen free extract |63.96 |63.96 63.96 63.96 63.96
Calcium 0.91 0.91 0.91 0.91 0.91
Total phosphorous 0.70 0.70 0.70 0.70 0.70
Available phosphous | 0.50 0.50 0.50 0.50 0.50
M.E.Kcal/kg 3102.84 | 3102.84 |3102.84 |3102.84 |3102.84

Calculated according to (ELLis, 1981;Kuku Bulletin)
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3.4.4Data to be collected

Data collected were the same as described in the first experiment in aspects of
chick s performance, slaughter and carcass data, blood serum, enzyme activities,
metabolic indicator, minerals.

3.5 Methods:

3.5.1Chemical methods

3.5.1.1 Serum determination

Venous unheparition blood samples obtained at the end of expermint from chicks
were centerfuged at 3000 r. p. m. for 5 minutes and sera were stored at -20C until
analyzed using spectrophotometer, Hitachi-902, Gemany.

3.5.1.1.1 Glutamyl oxaloacetic transaminase (Aspartate amino transferase, L.
Aspartate; 2- oxoglutarate amino-transferase, E. C. 6.1.1.; G.O.T, A.S.T)
Serum AST activity was measured by a commercial kit (DIALAB Laboratories
Ltd, Austria)

Test principal:

Aspartate aminotransferase catalyses the reversible transfer of an amino group
from aspartate to a-ketoglutarate fonning glutamate and oxalacetate:

L-aspartate + a-ketoglutarate °T L-glutamate + oxalacetate

The oxalacetate produced is reduced to maltate by maltate dehydrogenase (MDH)
and NADH.

Oxalacetate + NADH + H" " Maltgte + NAD
The rate of decrease in concentration of NADH is proportional to the catalytic

»

concentration of GOT present in the serum sample.
Protocol:
Non-haemolysed serum was added to a buffered substrate mixture of L-aspartate

and a-oxoglutarate. The absorbance at a wave length of 365 nm was reaclat one
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minute intervals after mixing the serum with the buffered substrate solution. The
mean absorbance change per minute (Asss/minute) was used for calculation of
enzyme activity as follows:

| U = Azgs nm/minute X 2059
35.1.1.2 Alkaline phosphatase (orthophasphoric mono-ester
phosphoydrolase, E.C.3.1.3.l.,, ALP)
The serum ALP activity was measured photometricallyc using commercial Kits
(DIALAB Laboratories Ltd, Austria).
Test principal
ALP catalyses the hydrolysis of p-nitrophenyl phosphate liberating P-nitrophenol
and inorganic phosphate. The rate of P-nitrophenol formation is proportional to the
ALP activity present in the serum.
P-nitrophenyl phosphate + H,O ALP P-nitfopheyl + inorganic phosphate. The
substrate (Nitro-4-phenylphosphate) was added to a buffered amino-2 methyl-2
propanol -1) and the serum was mixed with the buffered substrate.
The mean absorbance change per minute (A s nm/minute) was detennined for
calculation of enzyme activity as follows:
| U = Agps/minute X 2575
3.5.1.1.3 Total protein
Total serum protein was measured by a colorimetric method using a commercial
kit (BioSystems S.A., Spain).
Test principle
Colorimetric determination of total protein in serum is based on the biuret reaction.
The serum protein reacts with copper sulphate in the presence of sodium
hydroxide. The Rochelle Salt (K-Na-tartarate) contained in the burette reagent is

utilized to keep the formed cupric hydroxide in solution which gives the blue color.
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The intensity of the color produced is proportional to the amount of protein in the
sample. The absorbencies of the sample (A sample) and of the standard.
(A standard) were. read against the reagent blank ill the Colorimeter at a
wavelength of 545 nm. The total serum protein concentration (C) was calculated as
follows:
C (mg/dl) = A sample X concentration of the standard

A Standard

3.5.1.4 Cholesterol

Total serum cholesterol concentration was measured by an enzymatic colorimetric
method using a kit (DIALAB Laboratories Ltd, Austria).

Test principle

Free cholesterol and cholesterol released from ester after enzymatic hydrolysis are
oxidized enzymatically. The indicator quinoneimine is fonned from hydrogen
peroxide and 4-amino anti-pyrine in the presence of phenol and peroxidase
Cholesterol ester +H,O Cholesterol Estergse cholesterol+ fatty acids

Cholesterol + O, Cholesterol Oxidase cholestenone +H,0,

2H,0, + 4 amino antipyrine + phenol Peroxid;se guinoncimine H,O
_

The intensity of the colored quinoneinine formed is proportional to the
amount of cholesterol present in the sample. The absorbance of the sample (A-
sample) and of the standard (A-standard) was read against a blank in the
Colorimeter at a wave length of 500 nm and cholesterol concentration C was
estimated as follows:

C (mg/dl) = A sample X concentration of standard

A standard

3.2.1.1.5 Urea
Serum urea concentration was estimated by an enzymatic colorimetric method
using a kit (Crescent Diagnostics, MUSLCO SJ, Saudi Arabia).
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Test principle
Ammonia and carbon dioxide are produced when urea is hydrolysed by urease
Urea + H,0O urease Ammonium carbonate + CO,
Ammonium ions react with phenol and hydrochlorite to give a coloured complex.
Protocol
The serum was mixed with a buffered urease solution and the mixture was
incubated for 10 minutes at room temperature. The hydrochlorite solution was
added and mixed and the contents were incubated at room temperature for 15
minutes. The absorbency of the sample (A sample) and of the standard (A
standard) were read against the blank at a wave length of 546 nm and the
concentration (C) of urea was calculated as follows:

C (mg/dl) = A sample X concentration of the standard

A standard

3.5.1.1.6 Glucose
Serum glucose values were determined using enzymatic Kkits provided by
BioSystems S.A., Spain.
Test principle
Glucose level was measured according to the method described by Giterson et al.
(1971).

Glucose + O, + HbLO — Gluconate + H,0

,H,0, + phenol + 4-amino-antipyrine——red chinonimin + H,O
Protocol
Dilute enzyme reagent (GOD + POD + 4-amino-autipyrine) was mixed with buffer
(phosphate buffer, pH 7.5 + phenol). None-haemolytic serum was mixed with the

reagent solution and the mixture was incubated at 37°C for 15 min. The
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absorbance was read at wavelength 500 nm against the reagent blank and
calculated as follows:
U/L A A sample

A A standard % standard concentration (100 ml/dl)

(Where A = absorbance)
3.5.1.1.6 Calcium
Serum calcium concentration was determined by a colorimetric method using a
commercial kit (Spinreact, S.A.U., Spain).
Test principle
Calcium ions form a violet complex with chromogen (-O-cretholphthalein complex
one-8- hydroxyquinoline hydrochloric acid) in an alkaline medium (2-amino-2-
methyl-propan-1-01).
Serum was mixed with a buffered reagent and the absorbance of the sample (A
sample) and of the standard (A standard) were measured against a reagent blank at

a wave length of 578 nm and calcium concentration (C) was calculated as follows:

C (mg/dl) = A sample X concentration of the standard
A standard

3.5.1.1.7 Phosphorus
Determined by a colorimetric method using a commercial kit (Spinreact, S.A.U.,
Spain).
Test principle
In nitric acid phosphate forms a coloured complex with molybdate and a reductant.
Serum was added to trichloroacetic acid for deproteinization, then the supernatant
was added to the reductant and molybdate and the absorbance of the sample was
read against a blank at a wavelength of 405 nm. Inorganic phosphorus
concentration (C) was calculated as follows:
C (mg/dl) =42.2 X A sample.
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Protocol:
Non-haemolysed serum was added to a buffered substrate mixture of L-aspartate
and a-oxoglutarate. The absorbance at a wave length of 365 nm was read- at one
minute intervals after mixing the serum with the buffered substrate solution. The
mean absorbance change per minute (A36/minute) was used for calculation of
enzyme activity as follows:

| U = Asgs nm/minute X 250
3.6 Method used for meat quality assessment:
3.6.1 Subjective meat quality attributes
3.6.1.1The taste panel
Frozen deboned breast drumstick and thigh cuts of the right side were thawed at 5-
7 C before cooking for sensory evaluation. The meat was trapped in aluminum foil,
placed in roast pan and cooked at 176.7C in the conventional preheated electrical
oven to about 80 C internal muscle temperature. The cooked meat was allowed to
cool to room temperature in about 10 minutes. The samples were kept warm until
served. Trained panelists were instructed to eat crackers drink water between
samples evaluated; following recommended procedure 9(Hawrysh et al., 1980).
The sensory panel evaluated the chops for tenderness. Flavor, color and juiciness

using an eight- point scale

3.7 Statistical analysis:

The experimental design was completely randomized. Data in performance,
haemogram, serum metabolites and enzyme activities slaughter carcass yield and
quality were all analyzed using One — way analysis of variance (ANOVA).
Frequency distributions were set and treatment means were compared for

significance at the level of probability (Obi,1990).
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CHAPTER FOUR
RESULTS

4.1 Response of broiler chicks to dietary Garlic
4.1.1 Performance
The effect of feeding different levels of six weeks dietary Garlic on performance
of broiler chicks is shown in Table (9). The result indicated that the chicks of
groups B, C, D, and E obtained significantly (P<0.05) higher weight gain than
that of group A, where as no significant differences were observed between
groups B, C, D, and E.
No significant differences were observed between groups A, B, C, D and E in
feed consumption (P<0.05). Groups B, D, C and E had significantly (P<0.05)
better feed conversion ratio than of group A.
4.1.2 Carcass measurement
4.1.2.1. Carcass and non carcass Yyield
As shown in Table (10), treatment effect on percent of carcass dressing and
giblets gizzard, liver, heart and intestine percentage was not significant (P>0.05).
The significant difference (P<0.05) was found in abdominal fat percent, the
result indicated that the chicks of group B and A obtained significantly (P< 0.05)
higher abdominal fat percent than that of group, C, D and E while no significant

differences were observed between groups C, D and E.
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Experiment (1): Garlic
Table (9): Effect of adding different levels of garlic on body weight gain

(gm), feed intake (gm) and feed conversion ratio

Samples
Parameter Lsdgos SE+
A B C D E
Body weight ) .
) 1569.95 1649.93% 1714.32% | 1716.24* | 1717.65% 83.44 27.08
gain (gm)
Feed intake
3269.73%* | 3304.62% 3394.27% | 3393.52% | 3423.24% 218.1"° 70.79
(gm)
Feed
conversion 2.09° 2.00° 1.99° 1.99° 1.99" | 0.04872" | 0.01581
ratio

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Garlic 1%

D = Garlic 2%

E = Garlic 3%
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Table (10): Effect of adding different levels of garlic on dressing (%0), heart
(%), liver (%), gizzard (%), abdominal fat (%) and intestine

weight (%0)

Parameter Samples Lsdoos SE+
A B C D E

Dressing (%0)
68.95% | 69.03* |69.07% | 69.10* | 69.08% | 1.055"° 0.3235

Heart (%)
0.75% |0.76° 0.72® [0.76* |0.74* |0.05954™ ]0.01826

Liver (%)
2.79% | 2.83° 2.82% 12.81% |2.83* ]0.0842"° |0.02582

Gizzard (%)
2.71% | 2.71° 2.70° |2.71* |2.73* ]0.05954™ | 0.01826

Abdominal fat (%)
2.73% |3.53? 2.25° 215" |2.12° |0.4419" 0.1357

Intestine weight (%) | 5.58* |5.51%° |560° |571° |[558* |[05258™ |0.1612

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Garlic 1%

D = Garlic 2%

E = Garlic 3%
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4.1.2.2 Commercial cuts

Commercial cuts drumstick, breast and thigh percentages are presented in Table
(11), there was no significant (P<0.05) treatments effect in drumstick, breast and
thigh percentage values and all treatment groups mean values were similar.

The treatment group values of meat expressed as percentage from total weight of
selected commercial cuts is given in Table (12), no significant (P<0.05) effect

was observed between the groups in the meat of breast, thigh and drumstick.

4.1.3 Meat quality parameters
4.1.3.1 Panel test (subjective meat attributes)

The effect treatment on subjective meat attributes is shown in Table (13).
The average subjective meat quality score color, tenderness, juice and flavor and
overall acceptability of leg cuts (thigh and drum stick) did not differ significantly
(P<0.05) among the dietary treatment and score given for all attributes are above

moderate acceptability
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Table (11): Effect of adding different levels of garlic on breast (%o), thigh (%0)
and drumstick (%)

Parameter Samples Lsdogs | SE*
A B C D E

Breast (%0) 24.43%| 24.46° | 24.43% | 24.45% | 24.44" | 2.5652"° [ 0.7825

Thigh (%) 19.29% 19.33%[ 19.30% [ 19.34% [ 19.31% | 0.3368™° | 0.1033

Drumstick(%o) | 19.10* | 19.11% | 19.11%| 19.12% [ 19.14% [ 0.1331™° | 0.04082

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Garlic 1%

D = Garlic 2%

E = Garlic 3%.
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Table (12): Effect of adding different levels of garlic on breast meat (%), thigh meat (%) and drumstick

meat (%)
Parameter Samples Lsdo.gs SE+
A B C D E
Breast meat (%) 81.79% | 81.83% | 81.49% | 81.84% | 81.85% |0.9527"° |0.2921
Thigh meat (%) 83.23% | 83.25% | 83.10% | 83.24% | 83.27* |[0.7243"™ |0.2221
Drumstick meat (%) | 75.58% | 78.93% | 75.93% | 75.29° | 75.63% |4.622"° |1.417

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C =Garlic 1%
D = Garlic 2%
C = Garlic 3%
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Table (13): Effect of adding different levels of garlic on quality attributes

Quality Samples Lsdg os SE+
attribute A B C D E
Tenderness |6.51° |6.69% |6.71* |7.05° |6.72* [0.6271"° | 0.1922

Flavor 6.17° |6.21* |6.19° |[6.20° |6.18* |0.5680"° |0.1742

Color 6.20° |5.85% |5.84% |6.19° |6.21* |0.7389"° | 0.2266

Juiciness 5.80° |6.00% |6.15% |[6.17° |6.17% |0.6944"° |0.2129

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Garlic 1%

D = Garlic 2%

C = Garlic 3%
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4.1.4serum parameter

4.1.4.1: Serum metabolites

The serum metabolite value of broiler chicks fed different levels of garlic for 6
weeks were shown in Table (14) mean values of cholesterol were highest
significantly (p<0.05) in group A, and B, compared to group C, D, and E, no
significant difference is seen between ,C ,D, E. However, cholesterol decreased as
the level of dietary garlic increased.

Treatments effect on total protein, urea and glucose were not significant (p>0.05).
4.1.4.2: Serum enzyme activity

Enzyme activities value of broiler chicks fed different levels of garlic for 6 weeks
were shown in Table (15), The treatment had no significant (p>0.05) effect on ALP
values, the AST values were significantly high (p<0.05) in group A and B,
compared to other treatment groups, whereas no significant differences (p>0.05)
were observed between groups C ,D, and E in AST.

4.1.4.Serum electrolytes

The serum electrolytes value of broiler chicks fed different levels of garlic for 6
weeks were shown in Table(16) no significant (p>0.05) differences in serum

electrolytes values were observed between the dietary treatments.
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Table (14): the effect of different levels of garlic on the serum metabolite of

broiler chicks for (6) weeks.

Treatments A B C D E Lsdo.os SE+
Urea 5.33* |5.00* |4.33* |467° |4.67° 1.087™° | 0.3332
Total protein | 3.37% |3.43* |3.47*° [3.40* |3.48 |0.4763"° |0.1461
Glucose 227.67% | 215.90% | 228.67% | 214.60% | 209.57% | 17.85N° | 5.475
Cholesterol 126.20% | 129.17% | 113.77° 1 109.63" | 101.67° | 1.598* | 0.4899

Any two mean values having same superscript in a column are not significantly different

(P<0.05).

Key:

Garlic 1%
= Garlic 2%

A
B
C
D
E = Garlic 3%

= Control without antibiotic
Control with antibiotic
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Table (15): the effect of different levels of garlic on the Enzyme activity of

broiler chicks for (6) weeks.

Treatments | A B C D E Lsdgos | SE+
ALP 155.90% | 152.27% | 162.47% | 165.20% | 171.73% |21.71™ |21.71"
AST 37.77%° | 34.65° |[32.05° |27.55° |26.44° |9.456* |29

Any two mean values having same superscript in a column are not significantly different
(P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Garlic 1%

D = Garlic 2%

E = Garlic 3%
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Table (16): the effect of different levels of garlic on the serum minerals of
broiler chicks for (6) weeks.

Treatments | A B C D E Lsdg o5 SE+
Ca 4.80° |4.77* |5.07° 5.00° [4.57% |0.6522™°|0.20
P 7670 |7.63% |7.97° 8.10* |7.53* |0.8891"°|0.2726

Any two mean values having same superscript in a column are not significantly different
(P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Garlic 1%

D = Garlic 2%

E = Garlic 3%
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4.1.5 Economic appraisal:

The total costs, returns and profitability ratio per head of broiler chicks fed
different levels of garlic and antibiotic for 6 weeks are shown in table (17)

Chicks purchase, feed, electricity, and labor cost values were the major in put
considered. The total selling values of meat is the total revenues obtained.
Profitability ratio (1.2) of tested group B, D, and E were the highest of the tested
groups .
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Table (17) Total cost ,returns and profitability ratio per head of broiler chicks fed
different amounts of Garlic and anti - biotic for 6 weeks

Items A B C D E

Cost

Chicks purchase 2800 2800 2800 2800 2800
Feed Cost 2975.25 |3006.77 |3089.55 |3089.44 |3123.04
Electricity 1 1 1 1 1

Labor and mange 4 4 4 4 4
TOTAL 10775.25 | 10806.77 | 10889.55 | 10889.44 | 10923.04
Revenues

Average live weight of bird | 1662.95 |1743.22 |1807.32 |1809.54 |1810.71
Dressing% 68.59 69.03 69.07 69.10 69.08
Average weight of carcass | 1140.61 |1203.35 |1248.32 | 1250.39 |1250.84
Price/Kg of bird 17 17 17 17 17
TOTAL 19390.37 | 20456.96 | 21221.44 | 21256.63 | 21264.28
Profits

Total revenues 10775.25 | 20456.96 | 21221.44 | 21256.63 | 21264.28
Total cost 19390.37 | 10806.77 | 10889.5 | 10889.44 | 10923.04
Profit/chick 8615.12 |9650.19 |10331.89 | 10367.19 | 10341.24
Profitability ratio 1 1.12 1.19 1.2 1.2
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4.2 Response of broiler chicks to dietary Ginger

4.2.1 Performance

The effect of feeding different levels of six weeks dietary Ginger on performance
of broiler chicks is shown in Table (18). The result indicated that the chicks of
groups B, C, D, and E obtained significantly (P < 0.05) higher weight gain than
that of group A where, was no significant differences were observed between
groups B, C, D and E.

No significant differences were observed between groups A, B, C, D and E, in feed
consumption (P>0.05). Groups B, C, D, and E had significantly (P < 0.05) better

feed conversion ratio than of group A.

4.2.2. Carcass measurement
4.2.2.1. Carcass and non carcass yield
As shown in Table (19), treatment effect on percent of carcass dressing and giblets
gizzard, liver, heart and intestine percentage and abdominal fat was not significant
(P>0.05).
4.2.2.2 Commercial cuts
Commercial cuts drumstick, breast and thigh percentage are presented in Table
(20), there was no significant (P < 0.05) treatments effect in drumstick, breast and
thigh percentage values and all treatment groups mean values were similar.

The treatment group values of meat expressed as percentage from total weight
of selected commercial cuts were given in Table (21), no significant (P < 0.05)

effect was observed between the groups in the meat of breast, thigh and drumstick
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Experiment (11): Ginger

Table (18): Effect of adding different levels of ginger on body weight gain

(gm), feed intake (gm) and feed conversion ratio

Samples
Parameter Lsdg o5 SE+
A B C D E
Body weight gain | 1569.95° | 1649.93* | 1645.03* |1652.84* | 1665.53" |86.94" |28.21
(gm)
Feed intake (gm) | 3269.73% | 3304.62° |3257.16° |3289.03* |3311.37% |161.1"° |52.29
Feed conversion | 2.09% 2.00° 1.98" 1.99° 1.99° 0.04872" | 0.01581

ratio

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)
* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic
C = Ginger 0.25%
D = Ginger 0.50%
E = Ginger 0.75%
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Table (19): Effect of adding different levels of ginger on dressing (%), heart (%), liver (%), gizzard (%),

abdominal fat (%) and intestine weight (%)

Parameter Samples Lsdo.os SE+
A B C D E

Dressing (%) | 68.95° 69.03° 69.02° 69.10° 69.11° 0.491"° 0.1506

Heart (%0) 0.75° 0.77° 0.72° 0.74° 0.75° 0.05954™ | 0.01826

Liver (%) 2.80° 2.83° 2.78° 2.81° 2.87° 0.1786"° | 0.05477

Gizzard (%) |2712 |27 |274¢  |274%  |275* | 0.0842" |0.02582

Abdominal fat | 2.73* 353" [264® [247° [238" [1.931™ |0.5930
(%0)

Intestine 5.56° 5.51° 5.61° 5.59° 5.57° 0.5325™° 10.1633
weight (%0)

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Ginger 0.25%

D = Ginger 0.50%

E = Ginger 0.75%
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Table (20): Effect of adding different levels of ginger on breast (%), thigh (%) and

drumstick (%)

Samples
Parameter Lsdo.os SE+
A B C D E
Breast (%) | 24.41° | 24.46° | 24.47° | 24.61° | 24.48° [ 3.750" 1.153
Thigh (%) | 19.29% | 19.33% | 19.35% | 19.33% | 19.31° | 0.3946"™ | 0.1211
Drumstick
%) 19.10% | 19.11% | 19.10% | 19.08% | 19.12% | 0.05954™° | 0.01826
0

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Ginger 0.25%
D = Ginger 0.50%
E = Ginger 0.75%
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Table (21): Effect of adding different levels of ginger on breast meat (%0),
thigh meat (%) and drumstick meat (%0)

Samples
Parameter Lsdoos | SEx
A B C D E
Breast meat
81.79%| 81.83% | 81.79% | 81.80% | 81.83%| 0.9301"° | 0.2852
(%0)
Thigh meat
83.23%|83.25%| 83.22% | 83.20% | 83.20% | 0.568"™° | 0.1742
(%)
Drumstick
75.58%| 75.60° | 75.60% | 75.62% | 75.62°% | 4.441™° | 1.362
meat (%0)

Any two mean values having same superscript within rows are not significantly different
(P<0.05).
n.s = No significant difference (P<0.05)

Key:
A = Control without antibiotic
B = Control with antibiotic

C = Ginger 0.25%

D = Ginger 0.50%

E = Ginger 0.75%
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4.2.3 Meat quality parameters

4.2.3.1 Panel test (subjective meat attributes)

The effect treatment on subjective meat attributes is shown in Table (22). The
average subjective meat quality score color, tenderness, juice and flavor and
overall acceptability 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.
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Table (22): Effect of adding different levels of ginger on quality attributes

Samples

Quiality

attribute Lsdo.gs SE+

Tenderness 6.67° |6.69° |6.71° [6.70° [6.71* | 0.5394™° |0.1653

Flavor 6.17° |6.17" |6.18° [6.16° [6.19* |0.7602"° |0.2331
Color 6.20° |5.18" |6.10° [6.21* |6.22* |0.7091"° |0.2174
Juiciness 6.13° |6.00° |6.03° [6.07* [6.07* |0.8526™° |0.2610

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Ginger 0.25%

D = Ginger 0.50%

E = Ginger 0.75%
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4.3 Serum parameters

4.3 .1 Serum metabolites

The serum metabolite value of broiler chicks fed different levels of ginger for 6
weeks were shown in Table (23) mean values of cholesterol were highest
significantly (p<0.05) in group A ,and B, compared to group C, D, and E, no
significant difference is seen between ,C,D,E. Treatments effect on total protein,

urea and glucose was not significant (p>0.05).

4.3 .2 Serum enzyme activity

Enzyme activities value of broiler chicks fed different levels of ginger for 6 weeks
are shown in table (24) the treatment group did not differ significantly (p>0.05) in
ALP values. Significantly (p<0.05) AST high in group A and B compared to group

C, D and E, although no significant differences is found between C, D, and D.

4.3.3 Serum electrolytes
The serum electrolytes values of broiler chicks fed different levels of ginger for 6
weeks were shown in table(25) Treatments effect on The serum electrolytes were

not significant (p>0.05).
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Table (23 ): the effect of different levels of ginger on the serum metabolite of

broiler chicks for (6) weeks.

Treatments A B C D E Lsdg.0s SE+
Urea 5.33° 5.00° 5.00° 4.76° 4,67 0.6867"° 0.2106
Total protein | 3.37° 3.43° 3.38° 3.49° 3.43° 0.4038™ 0.1238
Glucose 227.67° |215.90° |215.60° |212.90° |211.53* |20.68"° 6.341
Cholesterol 126.20* |[129.17* |114.73° [113.03° |109.00° |6.869" 2.106

Any two mean
(P<0.05).
Key:

values having same superscript in a column are not significantly different

A = Control without antibiotic

B = Control with antibiotic

C = Ginger 0.25%
D = Ginger 0.50%
E = Ginger 0.75%
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Table (24): the effect of different levels of ginger on the Enzyme activity of
broiler chicks for (6) weeks.

Treatments | A B C D E Lsdoos | SE+

ALP 155.90° | 152.27% | 155.57* | 147.00* |139.93" |16.18"° | 4.961
AST 37.77° |34.65* |33.38" |32.10° |30.24" |5.802* |1.779
Any two mean values having same superscript in a column are not significantly different
(P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Ginger 0.25%
D = Ginger 0.50%
E = Ginger 0.75%
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Table (25): the effect of different levels of ginger on the serum minerals of
broiler chicks for (6) weeks.

Treatments | A B C D E Lsdg o5 SE+
Ca 4.80° |477° |470° |4.65* |4.63* |0.3261"° |0.10

P 7.67° 7.63° 7.63° 7.80° 7.10° | 0.9205™° |0.2823
Any two mean values having same superscript in a column are not significantly
different (P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic
C = Ginger 0.25%
D = Ginger 0.50%
E = Ginger 0.75%
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4.4 Economic appraisal

The total costs, returns and profitability ratio per head of broiler chicks fed
different levels of ginger and anti biotic for 6 weeks are shown in table (26)

Chicks purchase, feed, electricity, and labor cost values were the major in put
considered. Te total selling values of meat is the total revenues obtained.

Profitability ratio (1.13) of tested group E was the highest of the tested groups.
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Table (26) Total cost ,returns and profitability ratio per head of broiler chicks fed

different amounts of Ginger and anti biotic for 6 weeks

Items A B C D E

Cost

Chicks purchase 2800 2800 2800 2800 2800
Feed Cost 2975.25 3006.77 2912.58 2993.30 3013.40
Electricity 1 1 1 1 1

Labor and mange 4 4 4 4 4
TOTAL 10775.25 | 10806.77 |10712.58 |10793.30 | 10813.40
Revenues

Average live weight of bird 1662.95 1743.22 1738.09 1745.90 1758.73
Dressing% 68.58 69.03 69.00 69.09 69.11
Average weight of carcass 1140.61 1203.35 1199.36 1206.20 1215.46
Price/Kg of bird 17 17 17 17 17
TOTAL 19390.37 | 20456.96 | 20393.71 | 20505.54 |20662.79
Profits

Total revenues 19390.37 | 20456.96 | 20393.71 | 20505.54 |20662.79
Total cost 10775.25 | 10806.77 | 10712.58 |10918.44 | 10923.04
Profit/chick 8615.12 9650.19 9680.86 97121.15 | 9739.75
Profitability ratio 1 1.12 1.12 1.12 1.13
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4.3 Response of broiler chicks to dietary Spearmint

4.3.1 Performance

The effect of feeding different levels of six weeks dietary spearmint on
performance of broiler chicks is shown in Table (27). The result indicated that the
chicks of group E obtained significantly (P < 0.05) higher weight gain than that of
group A where was no significant differences were observed between groups A, B
,C,DandE.

No significant differences were observed between groups A, B, C, D and E, in
feed consumption (P > 0.05). Groups B, C, D and E had significantly (P < 0.05)

better feed conversion ratio than of group A.

4.3.2 Carcass measurement

4.3.2.1. Carcass and non carcass yield

As shown in Table (28) treatment effect on percent of carcass dressing and giblets
gizzard, liver, heart and intestine weight was not significant (P>0.05),

The significant difference (P<0.05) was found in abdominal fat percent, the result
indicated that the chicks of groups A and B obtained significantly (P<0.05) higher
abdominal fat percent than that of groups C, D and E.

4.3.2.2 Commercial cuts

Commercial cuts drumstick, breast and thigh percentages are presented in Table
(29), there was no significant (P > 0.05) treatments effect in drumstick, breast and
thigh percentage values and all treatment groups mean values were similar. The
treatment group values of meat expressed as percentage from total weight of
selected commercial cuts is given in Table (30), no significant (P > 0.05) effect

was observed between the groups in the meat of breast, thigh and drumstick.
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Experiment (111): Spearmint

Table (27): Effect of adding different levels of spearmint on body weight gain

(gm), feed intake (gm) and feed conversion ratio

Parameter Samples Lsdoos | SEx
A B C D E

Body weight

gain (gm) 1569.95° | 1649.93% | 1643.07% | 1648.56* | 1653.74% | 75.88" 24.63

Feed intake

(gm) 3269.73% | 3304.62°% | 3275.75% | 3285.58% | 3280.38% | 156.6™° | 50.82

Feed conversion

ratio 2.09* 2.00° 1.99° 1.99° 1.8 0.04872" | 0.01581

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Spearmint 1.0%

D = Spearmint 1.5%

E = Spearmint 2.0%
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Table (28): Effect of adding different levels of spearmint on dressing (%0),
heart (%0), liver (%), gizzard (%), abdominal fat (%) and intestine
weight (%)

Parameter |Samples Lsdoos | SE+
A B C D E
Dressing (%)
68.95° 69.03° |68.70° |69.10° |69.01° 1.010" 0.3098
Heart (%) 0.75° 0.77 0.77 0.79° |0.79° 0.05954™ | 0.01826
Liver (%) 2.80° 2.83° 2.82° 2.82° | 2.84° 0.05954™ | 0.01826
Gizzard (%) 2.71° 2.72° 2.77° 2.74% | 2.72° 0.0842"° | 0.02582
Abdominal  fat| 2.73% 3.53° 2.45P 243" | 2.40° 0.4823" 0.1475
(%)
Intestine weight [ 5.58° 5.51° 5.63° 5.56° | 5.60° 0.5522"° | 0.1693

(%)

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)

* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic
C = Spearmint 1.0%
D = Spearmint 1.5%
E = Spearmint 2.0%
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Table (29): Effect of adding different levels of spearmint on breast (%0), thigh

(%) and drumstick (%)

Parameter Samples Lsdoos | SE+
A B C D E

Breast (%0) 24.41° |24.46% |24.41°% |24.46° | 24.46° |2.768™° |0.8489

Thigh (%) 19.29% ]19.33% |19.29% |19.30% | 19.35% |0.2228"°| 0.06831

Drumstick (%) | 19.10* [19.11% [19.12* |[19.15% |[19.17* |0.1191"°]0.03651

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)
Key:

A = Control without antibiotic

B = Control with antibiotic

C = Spearmint 1.0%

D = Spearmint 1.5%

E = Spearmint 2.0%
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Table (30): Effect of adding different levels of spearmint on breast meat (%0),

thigh meat (%) and drumstick meat (%0)

Parameter Samples Lsdg o5 SE+
A B C D E

Breast meat|81.79* |81.83* |81.80% | 81.83% | 81.85° |0.8831™ |0.2708
(%)

Thigh  neat|83.23% |83.25° |83.22° | 83.25% | 83.29° |0.5951"° | 0.1823
(%)

Drumstick 75.58% |75.60* |75.59% | 75.62% | 75.64° |4.669"° | 1.4293
meat (%)

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)
Key:

A = Control without antibiotic

B = Control with antibiotic

C = Spearmint 1.0%

D = Spearmint 1.5%

E = Spearmint 2.0%
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4.3 Meat quality parameters

4.3.1 Panel test (subjective meat attributes)

The effect treatment on subjective meat attributes is shown in Table (31). The
average subjective meat quality score color, tenderness, juice and flavor and
overall acceptability 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.
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Table (31): Effect of adding different levels of spearmint on quality attributes

Samples
Quality attribute A B C D E Lsdo.os SE+
Tenderness 6.67° 6.69° 6.70° 6.71* |6.71° 0.5837™° 10.1782
Flavor 6.17° 6.17° 6.19° 6.19° |6.21° 0.7294"° | 0.2238
Color 6.20° 6.18° 6.20° 6.22% | 6.24° 0.5324"° |0.1631
Juiciness 6.13° 6.00° 6.10° 6.12% |6.14° 1.575"¢ 0.4833

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Spearmint 1.0%

D = Spearmint 1.5%

E = Spearmint 2.0%
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4.4 serum parameter

4.4.1 Serum metabolites

The serum metabolite value of broiler chicks fed different levels of spearmint for 6
weeks were shown in Table (32). Mean values of cholesterol were higher
significantly (p < 0.05) in group A, and B, compared to groups C, D, and E, no
significant difference is seen between, C,D,E. However cholesterol decreased as
the level of dietary spearmint increased.

Treatments effect on total protein, urea and glucose was not significant (p>0.05)

4.4.2 Serum enzyme activity

Enzyme activities value of broiler chicks fed different levels of spearmint for 6
weeks are shown in table (33)ALP values did not differ significantly (p>0.05) by
the dietary tretment.AST values were Significantly (p<0.05) high in groups A and
B compared to other groups, where as no significant differences is found between
C,D,and E.

4.4.3 Serum electrolytes

The serum electrolytes values of broiler chicks fed different levels of spearmint for
6 weeks were shown in table(34) Treatments effect on The serum electrolytes were
not significant (p>0.05).
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Table (32): the effect of different levels of spearmint on the serum metabolite
of broiler chicks for (6) weeks.

Treatments | A B C D E Lsdg g5 SE+
Urea 5.33° 5.00° 5.33? 5.00° 4.67° 0.9089NS | 0.2787
Total 3.37° 3.43° 3.47° 3.43 3.73% 0.3949N | 0.1211
protein

Glucose 227.67* | 215.90* |22200*° |218.33* |213.33% |24.76"° 7.592

Cholesterol | 126.20° | 129.17% |119.73° |113.27° |110.33° | 6.247* 1.916

Any two mean values having same superscript in a column are not significantly different
(P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Spearmint 1.0%

D = Spearmint 1.5%

E = Spearmint 2.0%
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Table (33): the effect of different levels of spearmint on Enzyme activity of
broiler chicks for (6) weeks.

Treatments | A B C D E Lsdoos | SE+
ALP 155.90% | 152.27% | 160.93% | 151.60° | 144.27% | 27.92N° | 8.561
AST 37.77% |34.65%° |31.33° |30.09° |28.63° |6.526* |2.001

Any two mean values having same superscript in a column are not significantly
different (P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic
C = Spearmint 1.0%
D = Spearmint 1.5%
E = Spearmint 2.0%
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Table (34): the effect of different levels of spearmint on the Minerals of
spearmint of broiler chicks for (6) weeks.

Treatments | A B C D E Lsdg o5 SE+
Ca 4.80° | 4.77° |4.80° |4.50° |4.50° |0.8462"° 0.2595
P 7.67% |7.63% [8.00% |7.43% |753 |0.9747"° 0.2989

Any two mean values having same superscript in a column are not significantly
different (P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Spearmint 1.0%

D = Spearmint 1.5%

E = Spearmint 2.0%

85




4.5 Economic appresial

The total costs, returns and profitability ratio per head of broiler chicks fed
different levels of Spearmint and anti biotic for 6 weeks are shown in table (35)
Chicks purchase, feed electricity and labor cost values were the major in put
considered. The total selling values of meat is the total revenues obtained.
Profitability ratio (1.13) of tested groups B, C, and D were the highest of the tested
groups .
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Table (35) Total cost ,returns and profitability ratio per head of broiler chicks fed
different amounts of spearmint and anti biotic for 6 weeks

Items A B C D E

Cost

Chicks purchase 2800 2800 2800 2800 2800
Feed Cost 2975.25 | 3006.77 |2980.98 |2913.29 |2985.50
Electricity 1 1 1 1 1

Labor and mange 4 4 4 4 4
TOTAL 10775.25 | 10806.77 | 10780.89 | 10713.29 | 10785.50
Revenues

Average live weight of

bird 1662.95 |1743.22 |1736.30 |1741.86 |1747.07
Dressing% 68.58 69.03 69.00 69.10 69.01
Average weight of carcass | 1140.61 |1203.35 |1198.05 |1203.63 |1205.65
Price/Kg of bird 17 17 17 17 17
TOTAL 19390.37 | 20456.96 | 20316.90 | 20461.71 | 20496.10
Profits

Total revenues 19390.37 | 20456.96 | 20316.90 | 20461.71 | 20496.04
Total cost 10775.25 | 10806.77 | 10889.5 | 10918.44 | 10923.04
Profit/chick 8615.12 [9650.19 |9603.61 |9680.82 |9710
Profitability ratio 1 1.12 1.12 1.12 1.13
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4.4 Response of broiler chicks to dietary Hot pepper

4.4.1 Performance

The effect of feeding different levels of six weeks dietary Hot pepper on
performance of broiler chicks is shown in Table (36). The result indicated that the
chicks of groups B, C, D, and E obtained significantly (P<0.05) higher weight gain
than that of group A, where as no significant differences were observed between
groups B, C, D, and E.

No significant differences were observed between groups, A, B, C, D, and E,
in feed consumption (P<0.05). Groups B, C, D and E had significantly (P<0.05)
better feed conversion ratio than of group A.

4.4.2 Carcass measurement
4.4.2.1Carcass and non carcass yield

As shown in table (37) treatment effect on percent of carcass dressing
significantly difference, higher dressing was obtained by groups D and E then
followed by groups B and C, group A had the lowers dressing percentage value.

Treatment effect on percent of giblets gizzard, liver, heart and intestine
weight was not significant (P>0.05), the significant difference (P<0.05) was found
in abdominal fat percent, the result indicated that the chicks of groups A and B
obtained significantly (P<0.05) higher abdominal fat percent than that of groups
C,DandE.
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Experiment (1V): Hot pepper

Table (36): Effect of adding different levels of hot pepper on body weight gain

(gm), feed intake (gm) and feed conversion ratio

Parameter | Samples Lsdg o5 SE+
A B C D E

Body

weight gain | 1559.95° | 1649.93* | 1657.19% | 1708.05° | 1718.19* | 80.06" [ 32.11

(gm)

Feed intake

(gm) 3269.73% | 3304.62% | 3322.86° | 3363.89° | 3402.74°% | 227.9"° [73.95

Feed

conversion | 2.09° 2.00° 2.01° 1.97° 1.98" 0.04872" | 0.01581

ratio

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)
* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic
C = Hot pepper 0.5%
D = Hot pepper 1.0%
E = Hot pepper 1.5%
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Table (37): Effect of adding different levels of hot red pepper on dressing (%0),

heart (%0), liver (%), gizzard (%), abdominal fat (%) and intestine

weight (%)

Samples

Parameter | A B C D E Lsdg os SE+
Dressing(%6) | 68.95° [69.03° [ 69.05°|69.13% | 69.14* |0.5435 |0.1672
Heart (%) |0.75* [0.77* [0.75* |0.78* |[0.73* |0.05954™ [ 0.01826
Liver (%) [2.80* [2.83* [2.84* |2.85* [2.86° |0.05954™ |0.01826
Gizzard(%) [ 2.71* [2.72* [2.73* |2.74* |2.75* [0.05954™ | 0.01826
Abdominal [2.73* [3.53% [254° [2.43° [2.39° |0.4568 [0.1439
fat (%)

Intestine 558 |551° [5522 [556% [5.59% [0.5225™ [0.1602

weight (%0)

Any two mean values having same superscript within rows are not significantly different

(P<0.05).

n.s = No significant difference (P<0.05)
* Significant difference (P>0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Hot pepper 0.5%

D = Hot pepper 1.0%

E = Hot pepper 1.5%
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4.4.2.2 Commercial cuts

Commercial cuts drumstick, breast and thigh percentages are presented in Table
(38), there was no significant (P<0.05) treatments effect in drumstick breast and
thigh percentage values and all treatment groups mean values were similar. The
treatment group values of meat expressed as percentage from total weight of
selected commercial cuts is given in Table (39), no significant (P<0.05) effect was

observed between the groups in the meat of breast, thigh and drum stick.
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Table (38): Effect of adding different levels of hot pepper on breast (%), thigh
(%) and drumstick (%)

Parameter Samples Lsdo.os SE+
A B C D E

Breast (%0) 24.41% [ 24.46% | 24.46° | 24.47% | 24.49% [2.937™° |0.9006

Thigh (%) 19.29%119.33% | 19.30% [ 19.30° [ 19.36* |0.2917"° | 0.08944

Drumstick(%o) | 19.10* | 19.11% | 19.11* | 19.12% [ 19.13% |0.0842"° | 0.02582

Any two mean values having same superscript within rows are not significantly different
(P<0.05).

n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Hot pepper 0.5%

D = Hot pepper 1.0%

E = Hot pepper 1.5%
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Table (39): Effect of adding different levels of hot pepper on breast meat (%), thigh meat
(%) and drumstick meat (%0)

Samples
Parameter Lsdos SE+

A B C D E

Breast meat (%) | 81.79° | 81.81° 81.83% | 81.85% | 81.86% | 1.0561"™° | 0.3167

Thigh neat (%) 83.23* | 83.25° 83.22% | 83.25 | 83.27% | 0.5359"™° | 0.1643

Drumstick meat(%) | 75.58% | 75.60° 75.95% | 75.64° | 75.66% | 4.6"° 1411

Any two mean values having same superscript within rows are not significantly different
(P<0.05).
n.s = No significant difference (P<0.05)

Key:

A = Control without antibiotic
B = Control with antibiotic

C = Hot pepper 0.5%

D = Hot pepper 1.0%

E = Hot pepper 1.5%
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4.4.3 Meat quality parameters

4.3.1 Panel test (subjective meat attributes)

The effect treatment on subjective meat attributes is shown in Table (40). The
average subjective meat quality score color, tenderness, juice and flavor and
overall acceptability of leg cuts (thigh and drum stick) did not differ significantly
(P<0.05) among the dietary treatment and scores given for all attributes are above

moderate acceptability
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Table (40): Effect of adding different levels of hot pepper on quality

attributes

Quality Samples Lsdogs | SE*
attribute A B C D E

Tenderness 6.67° |[6.69° |6.70° |[6.72°|6.73%(0.7142"°|0.2195
Flavor 6.17% |6.17° |[6.19* ]6.19°|6.18%|0.8228"° | 0.2524
Color 6.20* |6.18° |[6.20* |6.20° |6.16%|0.6761™° | 0.2076
Juiciness 6.13* |6.00° |[6.09* |6.10°|6.12%|0.6044™ | 0.1850

Any two mean values having same superscript within rows are not significantly different
(P<0.05).
n.s = No significant difference (P<0.05)

Key:
= Control without antibiotic

A
B = Control with antibiotic
C = Hot pepper 0.5%
D = Hot pepper 1.0%
E = Hot pepper 1.5%
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4.4 serum parameter

4.4.1 Serum metabolites

The serum metabolite value of broiler chicks fed different levels of hot pepper for
6 weeks were shown in Table (41) mean values of cholesterol were higher
significantly (p<0.05) in groups A, and B, compared to groups C, D, and E, no
significant difference is seen between, C, D, E. however cholesterol decreased as
the level of dietary hot pepper increased.

Treatments effect on total protein, urea and glucose was not significant (p>0.05).
4.4.2 Serum enzyme activity

Enzyme activities value of broiler chicks fed different levels of hot pepper for 6
weeks are shown in table (42) no significantly (p>0.05) differences were observed
in ALP values between the various treatment groups. The AST values were
significantly (p<0.05) higher in groups A and B in compared to groups C, D and E,
although no significant differences is found between B, C, D, and D.

4.4.3 Serum electrolytes

The serum electrolytes value of broiler chicks fed different levels of hot pepper for
6 weeks were shown in table(43) Treatments effect on The serum electrolytes were

not significant (p>0.05).
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Table (41): the effect of different levels of hot pepper on the serum

metabolites of broiler chicks for (6) weeks

Treatments | A B C D E Lsdg os SE+
Urea 533 |5.00*0 |5.00° [4.33° |4.00° |0.5954™° |0.1826
Total

protein 3.37% [3.43* [3.40*° |3.43* |347* |0.3522™ |0.108

Glucose 227.67% | 215.90° | 223.23% | 228.77% | 220.03* | 22.37™° | 6.86

Cholesterol | 126.20% | 129.17% | 110.07° | 113.77° | 114.67° | 8.244" | 2.528

Any two mean values having same superscript in a column are not significantly
different (P<0.05).

Key:

A = Control without antibiotic
B = Control with antibiotic

C = Hot pepper 0.5%

D = Hot pepper 1.0%

E = Hot pepper 1.5%
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Table (42): the effect of different levels of hotpepper on Enzyme activity of

the broiler chicks for (6) weeks .

Treatments | A B C D E Lsdgos | SE+
ALP 155.90% |152.27% | 148.30% | 141.77%| 140.03%| 23.93" | 7.339
AST 37.77% [34.65° [30.63° [30.31° [30.58° |8.24* |2.527

Any two mean values having same superscript in a column are not significantly different

(P<0.05).
Key:

A = Control without antibiotic

B = Control with antibiotic
C = Hot pepper 0.5%
D = Hot pepper 1.0%
E = Hot pepper 1.5%
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Table (43 ): the effect of different levels of hot pepper on the Minerals of

broiler chicks for (6) weeks

Treatments | A B C D E Lsdyos | SEx
Ca 4.80° |4.77° |4.10° |4.83* [4.30° |0.3766"°|0.1155
P 767 |7.63* |7.43* |767° |753* [1.106™ [0.3391

Any two mean values having same superscript in a column are not significantly different
(P<0.05).

Key:

A = Control without antibiotic

B = Control with antibiotic

C = Hot pepper 0.5%

D = Hot pepper 1.0%

E = Hot pepper 1.5%
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4.5 Economic appraisal

The total costs, returns and profitability ratio per head of broiler chicks fed
different levels of Hot pepper and anti biotic for 6 weeks are shown in table (44)
Chicks purchase, feed, electricity, and labor cost values were the major in put
considered. Te total selling values of meat is the total revenues obtained.

Profitability ratio (1.21) of tested group E were the highest of the tested groups
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Table (44) Total cost ,returns and profitability ratio per head of broiler chicks

fed different amounts of hot red pepper and anti biotic for 6 weeks

Items A B C D E

Cost

Chicks purchase 2800 2800 2800 2800 2800
Feed Cost 2975.25 |3006.77 |3023.10 |3061.21 |3097.03
Electricity 1 1 1 1 1

Labor and mange 4 4 4 4 4
TOTAL 10775.25 | 10806.77 | 10823.10 | 10861.21 | 10897.03
Revenues

Average live weight of

bird 1662.95 |1743.22 |1750.19 |1801.12 |1811.26
Dressing% 68.95 69.03 69.05 69.13 69.14
Average weight of carcass | 1140.61 |1203.35 |1208.38 |1245.16 |1252.31
Price/Kg of bird 17 17 17 17 17
TOTAL 19390.37 | 20456.96 | 20542,46 | 21167.76 | 21289.19
Profits

Total revenues 19390.37 | 20456.96 | 20542,46 | 21167.76 | 21289.19
Total cost 10775.25 | 10806.77 | 10823.10 | 10861.21 | 10897.03
Profit/chick 8615.12 |9650.19 |9719.36 |10306.55 | 10392.16
Profitability ratio 1 1.12 1.13 1.20 1.21
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CHAPTER FIVE
DISCUSSION

The objective of the present study is to investigate the effect of inclusion of dietary
garlic, ginger, spearmint, and red hot pepper in form of powder in broiler chicks
ration, 0 — 6 weeks, on feed intake, rate of growth, feed conversion efficiency,
carcass characteristics, serum metabolites. Through out of the experimental period
of the four experiments, the mortality rate was negligible with no differences
among all treatment groups, the appearance health of stock was good throughout
the experiment period these was agreed with Arkan, et. al., (2012) they found all
broiler appearance healthy and no mortality occurred throughout the entire
experimental period when they use ginger as feed additive at the following
concentrate ( 0.1, 0.2%),El Husseiny, (2002) found that hot pepper fed to broiler
chicks at dietary doses of 1, 1.5 and 2% had no significant cumulative toxicity at
doses administrated also Amal, ( 2012) did not found any health adverse condition
when she used menthe essential oils and some other medicine plant essential oil s
this may be as Delaquis and Mazza, (2008) explained that natural occurring
biological active components from plants are genarly assumed to be more
acceptable and a rich source of potential disease control agent.

The results of this study indicated that, addition of different level of garlic, ginger,
spearmint and hot red pepper powder as a natural feed additives, had no significant
effects on feed consumption. (p>0.05). The absence of significantly effects of these
additives on feed intake was probably due to the intense smell of these natural
additives, which required a period of adaption for chicks to this type of feeds.
These results were agreed with several researchers, Jafindal, et al . (2008);
Ashayerizadeh, et al. (2009); Dieumou, et al. (2012) ; lIssa, et al. (2012);
Amouzmerha, et al ., (2013); Zolika, (2014) for garlic; Doley, et al. ,(2009);
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Zang, et al.,( 2009)and Fahkime, et al.,( 2014) for ginger; Howida, (2009) and
Bushra,( 2011) for spearmint and Awad Elkareem, (2007) for hot red pepper . All
these workers reported that, feed intake of broiler chicks was not affected
significantly by the addition of these herbs and their extracts to the diets. These
results were disagreed with finding of (Racesi, et al., 2010; Dieumou, et al .,2012 ;
and Eltazi, et al., 2014) ;(Rafiee, et al., 2014 and Ademola, et al., 2009);(Galib, et
al., 2012, Ocake, et al., 2008 and Amal, 2012) and (AL.Kassie, et al., 2012) who
found that ,the addition of garlic, ginger, spearmint and hot red pepper ,
respectively to the diet increased significantly the feed intake of broiler chicks . In
contrast the chicks fed on garlic (Arkan, et al., 2012); ginger(Zomrawi 2013,
Hertwi ,2010 and safa 2014); hot red pepper (El-Hussiny, et al., 2002 and
AlLtazi, 2014)were consumed significantly less feed compared to those of control
group. This may be attributed to the strong bitter test of these herbs when used at
high doses. (AL-Harthi, 2002; Outonola, et al., 2010; ALtazi, 2014;and Hossini,
2011).

Concerning body weight gain in the present study , results showed a significant
(P<0.05) improvement in body weight gain recorded from chicks fed the diets
supplemented with garlic, ginger, spearmint and hot red pepper at various levels
Impaired with those negative control (NC) while the different was not significant
when compared with antibiotic (PC) group . The improvement of body weight gain
achieved by these natural feed additives may related to their content of active
components such as allicin in garlic, gingrole and gingerdoine in ginger , p-
cymene, carvone and thymol in spearmint and capsaicin in hot red pepper which
posses pharmacological properties act as anti bacterial (Konjufca, et al,1997,
Jimoh et al 2013; Moorthy, et al., 2009; Chie, 1984; Jafari, et al., 2011 and
ALnakri, et al., 2004); anti oxidiant (Borck, 2001,Koch and Lawson, 1996, Ali et
al, 2008, Zang ,et al , 2009, Abdulahdi and Ismail, 2012,Mimica Dukic, et al. ,
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1999), antiviral (Weber, et al., 1992) and anti fungal(Ankari and Mirelman,
1999, Rafiee, et al., 2014, Jafari, et al., 2011). The active components in these
natural additives also may be act as stimulant digestive enzymes in the intestinal
mucosa and pancreas and feed efficiency subsequently increasing growth rate
(Platel and Srinvason, 2000; Demir et al., 2005, Igpal, et al., 2011and Amal,
2012). The results of this study are in line with the finding of several researchers.
Safa, (2014) found a significant increased in body weight gain of broiler fed 1%
and 1.5% ginger powder , also Garcia, et al., (2007) and AL-Homidan,( 2005)
stated that, the body weight gain was increased significantly when the broiler
chicks fed 2.5 % and 6% ginger powder . EL-Tazi, et al .,(2014) found that, broiler
chicks fed on garlic powder at level of 2, 3and 4% were gained significantly higher
weight than those of control group. Similarly, Fayed, et al. (2011) and Ziton,(
2009) Ahmed,( 2005) , found that, dietary garlic powder improved significantly the
weight gain of broiler. Galib, et al. (2010) reported that, the addition peppermint at
levels of 0,25, 0,5,1 and 1,5 % improved significantly the body weight gain of
broiler .Also the results of present study were consist with finding of AL-Hussini,
et al. (2002) who found that, the addition of hot red pepper to the diet at levels of 1,
1.5, and 2% improved significantly the body weight gain of broiler chicks . Similar
results were obtained by ELdeek and ALharthi (2005b) and ALKkassi, et al.,( 2011)
. On the other hand, many researches stated that, the body weight gain of broiler
was not affected significantly by the dietary garlic powder (Issa ,et al .,2012 and
Bostagilo, 2005); ginger (Zange, et al 2009 EL-Deek, et al 2002 Ghzaiah, et al
2007) spearmint( Howida, 2009 and Bushra, 2013) or hot red pepper( Awad
AlLkareem, 2007, and Tollba et al 2007). In contrast several studied showed that,
the use of these natural feed additives were depressed the body weight gain of
broilers. Najafi and Taherpour (2012) reported that addition of ginger powder at

levels 0.4 and 0, 8% in the diet was significantly decreased the body weight gain of
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broilers, also Safa (2014); Herati and Marjuki (2011) and Zomrawi, (2013) ,
mentioned that, increased ginger powder in the ration up to level 2% showed
significantly lower body weight gain of broilers. Similarly, Pourali , et al 2010
stated that , broiler chicks fed garlic powder at levels more than 0.6 decreased the
body weight gain .They attributed that to the repulsive Oder and the test of diet
with level of garlic more than 0.6% probable decrease feed intake and
consequently body weight gain . Williams and Kienholz, (1974) found that,
addition of hot red pepper at level of 12% in the diet significantly reduced growth
to 84% of the control broiler checks weight. however, many significant evidence
demonstrated that many of herbal and spices have medicinal properties that
alleviated symptom and may prevent diseases, but high use of them may cause
toxicity due to the strong bitter taste and reduced the feed intake which could be
led to reduction body weight gain. (Safa, 2014 ;Hossini, 2011and Fiicker, et al
2003).

Respect to the feed conversion ratio (FCR) in this study, results indicated that,
supplementation of different type of natural feed additives at various levels into
diets improved significantly (P<0.05) the feed conversion ratio of broiler chicks
comparative to NC diet. There were no differences between these additives and PC
diet at different inclusion levels in term of FCR. Better feed conversion ratio of
broilers fed these natural feed additives in the present study, may be due to the
antibacterial properties of these supplements , which can lead to decrease the
harmful microbes in digestive system resulted in better digestion and absorption of
the nutrient and finally leading to improvement in FCR (Teleki, 2007; Chevallier ,
1999;Lowies, et al, 2011; Zomrawi ,2013; ELtazi, et al 2014).The reduction of the
inflammatory ration at the intestinal mucosa due to anti inflammatory properties
these natural additives , leads also to increased the villous area and of the functions

of recreation , digestion and absorption of nutrient by mucosa thereby , improve
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the feed efficiency utilization (Igbal, et al 2011; Chiej,1984;Gracia, et al 2007)
Moreover, the antioxidant properties of these natural feed additives may stimulated
protein synthasis by bired enzymatic system and improved the FCR (Jaafri , 2011)
. Similar results were recorded by Altazi et al (2014) ; Raecesi, et al (2011) ; Ziton,
(2009);and Fayed, et al (2011), for garlic, Safa (2014), Hertwi, (2010);Najafi and
Faherpour (2014) and Arkan, et al (2012) for ginger ; Alkasi, et al (2011), El deek
and AL-Harthi (2005b) , ALharthi (2005b) ;and ELHussini et al (2002) for hot red
pepper and Galib (2010) and Amal (2012) for spearmint .These results inconsistent
with the findings of (Awad Elkareem, 2007 and Williamsi and KLenholz 1974),
(Botsglu, 2004, Bolukashi, et al 2006 ,Essa, et al 2012) ; (Zomrawi, 2013) and
(Hawida, 2009 and Busra , 2013) who found that , addition of hot red pepper,
garlic, ginger and spearmint had no significant effect on FRC of broiler
respectively.
The results of the present study showed that, dietary garlic, ginger, spearmint and
hot red pepper powder at different levels of inclusion , performed similar to
antibiotic growth promoter on body weight gain, feed intake and FCR of broiler
chicks . The similar trends of these four natural additives as antibiotic growth
promoter in improving performance of broiler may attributed to their mode of
action to decrease the number of pathogenic Bactria and formation of a more stable
intestine flora (Telkeli, 2007 and Amal, 2012) and improve the efficiency of
utilization feed in consequence of a better digestion and absorption of nutrient due
to active ingredients in this additives. Similarly, Fotea, et al (2009); Diumou, et al
(2012); Amal, (2012); Zolikha, (2014); Abzaz, (2008) and Teliki, et al (2011)
stated that, the dietary herbal extracts as a natural feed additive may have similar
effect as that of antibiotic growth promoter in broilers.

The effect of garlic, ginger and spearmint at all inclusion levels on dressing

percentage was not significant in this study. Similar effect was recorded in garlic
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by Ziton, (2009), and Fayed, et al ( 2011); and Ahmed, (2005)and Dimou, et al
(2009), on ginger by ELDeek, et al (2002) and Moorthy, et al (2009) and on
spearmint by Howida (2009) and Bousra (2013). These results are contradictory
with finding of EL-Tazi, et al (2014 )who found that, the hot and could dressing
percentage were increased significantly for birds fed on garlic powder at levels
2,3and 4% as compared with control group . likewise, Safa, (2014) reported that
diet supplemented with 1% and 2% ginger powder produced significantly higher
dressing percentage, while the lower dressing percentage was significantly
obtained by the diet 2% ginger powder as compare with the control diet.

The results of this study showed that , inclusion of hot red pepper at
levels 1% and 1.5% in the diet produced significantly (p>0.05) high dressing
percentage as compared to NC and PC . This results is equally in harmony with the
finding of El-Hossini et al ,(2002) who stated that, the addition of hot red pepper at
level of 1% and 1.5% in the diet improved significantly the dressing percentage.
Similarly EL-tazi (2014) found that, birds fed on the highest level of red hot pepper
1% significantly the highest dressing percentage compared with control group.

The results of this study showed non- significant differences among all treatments
groups in the percentages of liver, heart and gizzard this results is supported by the
findings of EL-Tazy (2014) for the hot red pepper, Barazeh et al (2013) in ginger,
Fyed et al ,(2011) garlic , Dahal and Farran (2011) for spearmint . These results
are inconsistent with finding of Safa (2014) who reported that, birds fed up to 2%
ginger powder decreased significantly liver and gizzard percentages of broilers.
The relative weight of intestine also was not affected significantly by the treatment
in this study and this are agrees with finding of Al-Harthi (2002) who reported that
, the cecium length did not affected significantly by the addition of garlic and hot
red pepper at levels of 0.5, 1, 1.5% in the broiler diet. Similarly, Javandel, et.

al.(2008) detected no significant effect on intestine percentage of broilers fed garlic
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powder at level up to 2%. In contrast, Ademola, et al (2009) reported that, addition
of garlic and ginger powder at level of inclusion 2% increased significantly
intestine tract weight. Similarly, Teleki et al (2011) stated that, ileum and small
Intestine showed significantly increased in ginger and proppoils extraction and
cecium increased significantly in antibiotic supplemented group.

with respect to the effect of dietary inclusion of garlic, spearmint and hot red
pepper in the diet on the abdominal percentage, significantly (P>0.05) lower
abdominal fat percentage were recorded for broiler chicks fed on these natural feed
additives at all level of inclusion as opposite to those of (NC) and antibiotic (PC)
group which recorded the highest abdominal fat percentages. The reduction of
abdominal fat for the diets that supplement with these natural feed additives may
attributed to possess lipids lowering effects (Arwal,1999 and Kawda, et al , 1988)
however, the mechanism of reducing abdominal fat by herbs feed additive may be
through increasing the secretion of lipase and secondary bile acids. At the result,
lower amounts of fatty acids are accumulate in abdominal cavity because of high
lipid metabolism due to lipase secretion , this results are in line with finding of
EL-Hossini (2002) and EL-Tazi et al (2014) who found addition of hot red pepper
and garlic powder in the diet significantly decreases the abdominal fat in broilers .
the highest abdominal fat values produced by antibiotic diet in this study is
supported by the finding of Ashayerzadeh et al (2009) who found that |,
Flavomycine antibiotic significantly increased the amount of abdominal fat in
broiler. In contrast, Mokhtari, et al (2010) stated that, the lowest abdominal fat in
chicks received antibiotic diets. The results of this study showed that the
abdominal fat values were not affected significantly by the dietary ginger at all
levels of inclusion. This results are consistent with the finding of Barazeesh, et al
(2013) and Fakhim, et al (2013). In contrast, several studies showed that, the

addition of ginger and it is essential oil s to broiler diet reduced significantly the
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abdominal fat percentage of the broiler (Rafee et al 2013; Voliollahi et al , 2014
and safa , 2014).

Treatment effect in the four experiments describe in this study was not significant
on commercial cuts (thigh, breast, and drum stick) percentage and their separable
tissues. These results were agreed with finding EL-Deek, et al (2002) and
Moorthy, et al (2009) who observed no significant effects on carcass yield of
broiler fed different levels of powder and extract of ginger . Amouzmerhr, et al
(2013) found inclusion of garlic extracts at levels of 0.3% and 0.6% did not
affected breast and thigh percentages of broilers. Similarly Amal, (2012) stated that
addition of spearmint essential oil in the diet at levels of 50 , 100 and 150ppm /ton
had no significant effect on thigh ,breast and drumstick of broilers. These results
are inconsistent of the finding of Safa (2014) who stated that, thigh ,breast and
drumstick percentages were increased significantly in broiler fed with 1% mixture
of hot red pepper and black pepper compared to control group. EL-Tazi, et al
(2014) reported that,addition of garlic powder at levels of 2, 3, and 4% in the diet
significantly increased the breast percentage and decreased the thigh and drum
stick of the broilers . Alcicek, et al ( 2004);Tollba, et al (2007); Ademola, et al
(2009);and Javed, et al (2009) stated that, carcass characteristics were improved
significantly in broiler fed different levels of powder or aqueous extracted of
ginger.The results of the present study showed that, the subjective meat quality
values of broiler (color, juiciness, tenderness and flavor) were not affected
significantly by the dietary garlic, ginger, spearmint and hot red pepper at all
various inclusion levels. These results are confirmed by several studies. EL-Tazi,
et al (2014) detected no significant effect on subjective meat quality parameter
(color , juiciness, tenderness and flavor) of broilers fed on different levels (2 , 3
and 4%) of garlic powder . Amal, (2012) reported that, addition of spearmint

essential oil at levels of 50, 100 and 150ppm /ton did not have any significant
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effect on subjective meat quality of broilers. Safa (2014) stated that, the subjective
meat quality parameters were not affected significantly by ginger powder at levels
0,1, 1.5, and 2% in the broiler diet and all scores being at above moderate values.
These results are inconsistent with those obtained by many researches. Zomrawi
(2013) found that, the high percentage value of sensory evaluation for(color,
texture, and flavor) were obtained by the broiler fed on 0.5% ginger powder,
wereas, more tenderness and juiciness by bird fed 1.5% of ginger . Eugeiuszr and
Edayat (2007) stated that, diet containing 5mg/kg dried garlic powder contribute to
increase sensory assessment of chicks meat. Khalfalla, et al (2011) foud that, the
hot red pepper at level of 10g/kg in the diet increased tenderness scores of broilers
meat. Dahal and farran (2011) reported that, tested meat sample at three groups of
broiler chicks fed on mint, thyme or cardamom dried medicinal plants gave highly
significant of flavor scores compared with control groups.

The results of serum metabolites showed that, cholesterol values were significantly
(P>0.05) lower in groups fed on garlic, ginger ,spearmint and hot red pepper
compared to NC and PC groups. The reduction of serum cholesterol in the diets
supplemented by these natural feed additives could be due to the active ingredient
of medicine herbs such as borneol, allcin,citral, geraniol , methone , menthol,
tenenold, tremolo, carvacrol and ionone, which inhibit the activity of 3- hydroxyl-
3- methylglutaryl co-enzyme A reductase (HMG- CO A) in the liver Crowell,
(1999) Elson, et al, (1989) this enzymes is a key regulation in cholesterol enzyme
synthesis. according to Case, et al (1995) , 5% inhabitation of H M G- CoA
reductase will lower serum cholesterol in poultry up to 2%. In addition the
reduction in blood cholesterol could be attributed the reduction in some hormones
secreted by corter of adrenal glands , which in turn causes the reduction in. The
secration of fatty acids frome adipose tissue or a reduction of fat oxidation that

lead to reduction of level of fatty acids inclusion cholesterol and triglyceride (Aami
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— Azghadi et al 2010, Khaeajli et al 2012 and Rafiee et al 2014). This results were
agreed with those of Alkasi (2009) and Ologhobo et al (2008) who reported that
addition of garlic in broiler diet caused a reduction in serum cholesterol levels, due
to the garlic can facilitate the activity of enzymes which are involved in the
conversion of cholesterol to bilious acids and subsequently, there by less
cholesterol levels . also the results of the present study were agree with Alkassi, et
al (2011) who state that, the addition of red pepper in the broiler diet to level up to
1% depressed the serum cholesterol concentration . likewise, the result of this
study were similar to finding Zomrawi (2013) who pointed that, feeding broiler
chicks ginger powder at level of 0.5 and 1% decreased serum cholesterol levels.
Also, the results of this study are consistent with those of Amal (2012) who
mentioned the addition of spearmint essential oils at levels of 50, 100, 150 ppm
/ton of broiler diet caused significant reduction in the level of serum cholesterol
due to the active ingredient menthol and methone in spearmint oil which are
responsible of the decreasing serum cholesterol in broiler.

The serum total protein level was not influenced by the dietary treatment in this
study. This results could be supported by the finding of AL-Homidan, et al (2005)
who reported that, serum total protein was not affected significantly when broiler
chicks fed on 2% garlic or 2% ginger. Similar results also obtained by Amal (2012)
who found the addition of spearmint essential oils at various levels had no
significant effects in total serum protein. Contradict to the results of this study ,
Fadallah ,et al (2010) reported that, serum total protein level was higher when
chicks fed 0.3 , 0,45, 0.6% garlic powder compared to control. Zomrawi (2013)
found lower value of serum total protein for broiler fed in 2% ginger powder. The
results of the present study recorded no significant differences among the
experimental groups in serum glucose. Similar results, were obtained by Barazesh,
et al (2013) for ginger; Mansoub, et al.,( 2011) garlic ; and Jafari, et al.,( 2012) for
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spearmint, contrary to this results there are reports on blood glucose reduction
using either dietary garlic(Ernst,1987) or ginger (Akhani, et al 2004; Jamel, et al
2010). This description may be justified as follows : the blood glucose level are
maintained by critical homeostatic mechanism depending on the stage of growth
and maturity , feed consumption productivity and environmental change (Platel, et
al.,2004) . The result of the present study showed that, dietary effect was not
significant on serum urea level , this is in the same line with Onyimony ,et al(
2012) who found no significant differences in serum urea level between chicks fed
on 0.25, 0.5,and 0.75% garlic powder and control group . Similarly, An, et al
(2007) reported that level of the serum urea was not affected by the addition of hot
red pepper in broiler diets.

Use of garlic , ginger ,spearmint and hot red pepper powder of different levels in
broiler diets caused significant p>0.05 reduction in the activity of aspartic amino
transferas (AST) enzyme compared to PC and NC groups within the normal range ,
wereas the treatment effect was not significant on alkaline phosyphotase (ALP)
enzyme and all values being in the normal range. The reduction of AST enzyme
activity related to the dietary natural growth promoter in this study may be due to
their protective action in the liver. Vital organs lesion , especially the liver were
believed source of enzyme linkage to blood, hence normal peripheral enzyme
reflect the integrity of most vital organs (Kaneko et al , 1997). This was confirmed
by the absence of liver diseases in the experimental birds in the present study , this
was also explained by Liu and Ng (2000) who reported that, the tested ingredient
possess anti-oxidant properties, thereby preventing un healthy reaction of free
radicals with lipid protein and other molecule causing them to lose their structure
and functions . This properties are attributed to various active phytochmical
compounds including vitamins, carotinoid , terpenoids , alkaloids, simple phenols

acids .These results were similar to the finding of (Moure et al 2001) who reported
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that hot red pepper was found to have high level of antioxidants like phenolics and
flavonoid content, this have modulating role on physiologicale function and
biotranformation reaction involved in detoxification process there thereby
providing protection from cytotoxic , genotoxic and metabolic effect of
environment toxicants.The result on ALP enzyme activity in this study could be
supported by the finding of Zomrawi (2013) who found that, addition of ginger at
level up to 1.5 % did not have any significant effect on ALP activity. The effect of
experimental natural feed additives of various levels of inclusion in the diet, on
serum biochemical parameters serum electrolytes (Ca nd P) was not significant,
this results could be supported by the finding of Seyed et al (2012), Amal (2012)
and Malekizadeh, et al., (2012) . These results inconsistent with those of the
Zomrawi et al. (2013) who showed that the Ca level decreases and P level
increased by the addition of ginger to broiler diets.

However results cited in literature are highly variable about the degree of
improvement in productive performance, carcass characteristic and serum
biochemical content of broiler achieved by herbal and spices and their extracts as
growth promoter. This may be attributed to the variation in efficiency of this
natural feed additives which depend on several factors such as, variety of herbs,
methods of cultivation and environmental condition (climate, soil, etc) age at
harvest, storage condition, preparation and processed methods, beside the bird
melerials, type of strain and age of bird, management condition and hygienic
situation, form and doses of herb or spices used (Mohan, 2004) Barreto, et
al.,2008) Pourali, et al.,2010 and Gorinstein, et al., (2010) . Farhad et al., (2013)
Cross, et al., (2007).

The results of economically evaluation of experimental diets, showed that the
addition of garlic , ginger spearmint hot red pepper at various levels to the diet of

broiler was economically more profitable compared to NC . This may be due to the
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highest return of the weight gains recorded by chicks fed these feed additives
without affected feed intake significantly. This results could be supported by the
finding of several researchers Ziton, (2009) found that net profit was increased in
linearly trends as the level of dietary garlic increased in the diet . Similarly ,Awad
Elkareem, (2007) and EL- Tazi ,(2014) reported that, the broiler fed 1% of hot red
pepper obtained ahigher net profit compared with control group . Also Altazi, et al
(2014) and Zomrawi (2013) stated that the highest economic value recorded by the

diet supplemented with ginger powder at level 1% .
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CONCLUSION AND RECOMMENDATION

Conclusion:

Incorporation of garlic, ginger, spearmint and hot red pepper powder at all levels in
the diet as natural feed additives significantly enhanced the body weight gain and
feed conversion ratio of the broiler similar to that achived by the antibiotic growth
promoter group.

All levels of garlic, ginger, spearmint and hot red pepper powder added to the diet
made no change in carcass characteristic of broiler.

Supplementing garlic, ginger, spearmint and hot red pepper powder at different
level resulted in lower level of serum cholesterol and AST enzyme activity
compared to either antibiotic PC or negative control NC , whareas the level of
serum total protein , glucose , urea ALP enzyme activity, calcium and phosphorus
were remained un changed .

Adding garlic, ginger, spearmint and hot red pepper to broiler diet economically is
profitable.

Recommendation :

Practicale implications
Based on the results of this study , powder of garlic ginger spearmint and hot red
pepper could be considered as potential growth promoters that may replace the
antibiotic in broiler diets without any adverse effect
All levels of different natural feed additives added to broiler diet in this study were
recommended economic — wise
Suggestion for future research:

More trials are needed to clarify the effect of different herbs and spices and their
extracts as natural growth promotes on, performance, carcasses yield and meat
quality, digestive system development, immune system , intestinal micro flora and
blood constituent of poultry with regard to various management condition ,
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including different stress factors, herbs and their extracts and the optimal dietary
herbs application level, active substances, dietary ingredient and nutrients contents.
Further experiments are needed to test the synergistic effect of these herbs and
spices and their extracts to prove additive or other wise

Finding of this study point on the possibility of using those natural feed additives
in layer as well as testing for egg production and quality

The future research also should be focus on the use of other natural feed additive
such as, enzymes,prebiotic, probiotic, synbiotic and organic acids in poultry

production.
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APPENDIX
Appendix 1

1/ weekly maximum and minimum experimental temperature during the 5™ June
to 17" July. Temperature c® 2012

Week Maximum Minimum
1 33 24
2 30 23
3 28 23
4 25 18
5 22 16
6 18 16
Average temperature 26 20

Source: Shambat Station.
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Appendex 2/ Card caused four judgments of subjected meat quality attributes

Sensory evaluation card

Evaluation these samples for color, flavor, justness and tenderness. For each

sample, use appropriate scale to show your attribute by checking at the point

that best describes your feeling about the samples. Pleases. Ask. .Thanks for your

cooperation.

Tenderness

Flavor

color

juiciness

8/Extremely tender

8/Extremely intense

8/Extremely desirable

8/Extremely juicy

7/VVery tender

7/Very intense

7/Very desirable

7/\Very juicy

6/Moderately Tender

6/Moderately intense

9/Moderately desirable

8/Moderately juicy

5/Slightly tender

5/ Slightly intense

5/ Slightly desirable

5/Slightly juicy

4/slightly tough

4/ slightly bland

4/ slightly un desirable

4/slightly dry

3/Moderatly tough

3/ Moderately bland

3/ Moderately un desirable

3/moderately dry

2/Very tough

2/Very bland

2/Very un desirable

2/\ery dry

1/Extremely tough

1/ Extremely bland

1/ Extremely un desirable

1/ Extremely dry

Serial Sample Code:

VI WIN|F
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