Chapter I: Introduction

Bangladesh is a densely populated country where protein is very extravagant for getting
formal nourishment to these large populations. Poultry meat can achieve the demand in
these circumstances (DLS, 2015). According to the national health strategy, an adult
people need 120 g of meat every day and 104 pieces of eggs per year whereas, the
availability is only 67.17 and 63.65%; respectively (DLS, 2015). Although meat
production has been increasing over time in the country, but the per capita availability is
far below the minimum requirement (Begum, 2008). The growth of the range of the
poultry commercial enterprise has been developing rapidly than the other food producing
animal industries. The ultimate aim of these trade industries is to produce meat and egg in
a large volume to fulfill the rapid demand from the population parallel. A lot of
commercial poultry enterprise works in the fields through different strategies in
Bangladesh where farmers are apprehended to these commercial companies. They face
the challenge of getting proper rationed and good quality feed.

Feed is the major component of the entire cost of production in the poultry industry.
Broiler and layer feed is formulated with an optimum level of nutrition at reasonable cost
for desirable weight gain, production and capability of feed utilization. To make certain
more net return and to minimize high cost on feed introducing feed supplement and feed
additives has been introduced to commercial feed industry which are the common
practical strategy now-a-days (Javed et al., 2009). Mainly feed additives are non nutritive
substances used in poultry feed including antibiotics (bacitracin, methylene disalicylate
or virginiamycin etc.), enzymes, antioxidants, pellet-binders, antifungal, colored
pigments and flavoring agents. Some antibiotics are most effective against gram positive
or gram negative or both gram positive and gram negative bacteria. Certain
chemotherapeutic agents such as arsenicals and nitrofurans have been found to posses
bacteriostatic or bactericidal properties and, at the effective levels, are not toxic to
chickens or other host animals (Parks et al., 2000).

The United States food and drug administration approved the use of antibiotics as animal
additive without veterinary prescription in 1951 (Jones and Ricke, 2003). Also in the
1950s and 1960s, each European state approved its own national regulations about the
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use of antibiotics in animal feed (Castanon, 2007). But many scientific finding suggested
that antibacterial used for animal feeding as growth promoters become risky for human
and animal health (Sahin et al., 2002; Thorns, 2000). That’s why World Health
Organization (WHO, 1997) has recommended that antibiotic should be phased and
replaced by alternatives (Bywater, 2005). The use of the most antibiotics as feed
additives has been banned by the EU due to cross-resistance against pathogens and
residues in tissues. For this reason, scientists have searched for alternatives to antibiotics.
In this view, varieties of substances are used in conjunction with or as alternatives to
antibiotics in poultry diets. Herbs and spices, essential oils extracted from aromatic plants
enzymes, organic acid, and probiotics all shown promising results for use in organic
poultry production (Griggs and Jacob, 2005). Thus, use of antibiotics as a feed additive is
no longer acceptable and it is prohibited in developed countries. As a consequence, it has
become necessary to develop substitute material and strategies for animal growth
advancement and disease prevention. Numerous health benefits have been attributed to
the vegetables like onion and garlic, including antibacterial, antiviral, antiparasitic and
antifungal properties. In addition, onion and garlic have antihypertensive, hypoglycemic,
antithrombotic, antioxidant antihyperlipidemic, and anti inflammatory property (Lampe,
1999). Furthermore, Aji et al., (2011) reported the useful influence of onion bulbs on
growth yield of broiler chickens. Goodarzi et al., (2013) reported that the beneficial
influence of onion and garlic extract on the growth performance in meat-type broiler
chickens. There is a very few works done over the globe regarding the replacement of
antibiotic by onion and garlic as a growth promoter, hence, the current study was

undertaken with the following objectives.
Objectives of the study
» To evaluate the effects of onion and garlic on the growth performance of broiler.

» To determine the effect of onion and garlic on the carcass characteristics of

broiler.

» To observe the effects of onion and garlic on different blood parameters in broiler.



Chapter I1: Review of literature

Several compounds such as enzymes, organic acids, probiotics, prebiotics and
phytogenics are used to improve the performance. Recently aromatic plants and their
associated essential oils or extracts are being concerned as potentially growth promoters.
Most essential oils consist of mixtures of compounds such as phenolics and polyphenols,
terpenoids, saponines, quinine, esters, flavone, flavonoids, tannins, alkaloids and
nonvoltiles residues and their chemical composition and concentration of compounds is
variable. These compounds have many effects as antimicrobial, stimulating animal
digestive system, antioxidants, anticoccidail increase production of digestive enzymes
and improve utilization of digestive products by enhancing liver functions (Ziarlarimi et
al., 2011). Plant extracts and spices as single or mixed compounds can be used as a

promotion of performance and health condition of the animal (Goodarzi et al., 2014).

2.1. Phytobiotics

Phytochemicals (commonly known as phytobiotics) as the plant derived compounds have
wide range of activities in plants, animals and humans. These compounds are the
secondary metabolites produced by the plant which possesses characteristic flavor and
taste, primarily for its self-protection from being grazed/ eaten by animals and from pest

attack.
2.2. Benefits of phytobiotics
Salient benefits of phytobiotics are as follows:
» Favorably alters the microbial population for maintaining the gut health

> Reduces the insult of pathogenic bacteria, virus and parasites in the gut thereby
reduces the need for anti-biotic therapy

Improves the body weight gain and feed efficiency
Increases the anti-oxidant defense against oxidative stress
Decreases cholesterol content through inhibiting hepatic enzyme activity

Stimulates the digestive enzyme secretions and nutrient absorption
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» Environmental friendly insecticide and pesticide

Over the years, more than 80, 000 compounds have been identified so far like phenols,
flavonoids, tannins, saponins, essential oils, etc. Initially, these compounds were
considered as waste, anti-nutritional and health affecting ones. But, now-a-days the
approach towards them is changing globally as an antioxidants, digestive enhancer
nutraceutical and health promoting substances (Narimani-Rad et al., 2011). Since, the
identification of its anti-microbial activity across different groups of organisms (Brut,
2004; Murali et al., 2012) (both gram positive and gram negative organisms). In view of
animal production especially in monogastrics (pigs and poultry production) they are
mainly used as an alternative antibiotic growth promoter (Khaksar et al., 2012; Karangiya
et al., 2016). Although, the exact mechanism of action is not yet known they have been
found to favorably alters the gut micro-flora by reducing the number of pathogenic
organisms. The probable mechanism of action is the through the alteration in membrane
permeability to hydrogen ions (H+). In addition to its antibacterial activities, it also
shows antiviral, anti-protozoan and anti-fungal actions. Their anti-fungal actions are
getting more importance as these compounds are now being incorporated in to fungicide
preparations which are cost effective as well as environmental friendly and also as fly

repellent (Mansour et al., 2011).
2.3. Antibiotics use in poultry ration

For several decades, some feed additives such as antibiotics have been vastly used in the
poultry rations (Miles et al., 1984; Harms et al., 1986; Eyssen and Desomer, 1963). The

antibiotics as growth promoter may produce one or more of the following effect:

» They may favor the growth nutrients-synthesizing microbes or in habit that of
nutrient destroying microorganism

» Antibiotics may inhibit the growth of organisms that produced excessive amount
of ammonia and other toxic nitrogenous waste products in the intestine ;

» They may improve availability or absorption of certain nutrient ;
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They may improve feed or water consumption or both;
» Antibiotics may instances prevent or cure actual pathological disease which

occur either in the intestinal tract or systemically ;



» They may reduce the maintenance cost associated with turnover of the intestinal
epithelium (Kahn et al., 2005 and Miles et al., 2006).

2.4. Resistance of antibiotics

The swan committee report (1969) was the first to suggest that the use of sub therapeutic
levels of antibiotics for growth promotion and disease prevention could increase the risk
of bacteria acquiring resistance to specific antibiotics (Nasir and Grashorn, 2006). The
United Kingdom banned the use of penicillin and tetracycline for growth promotion in
the 1970s.Sweden and Denmark banned all growth-promoting antibiotics in 1986 and
1999, respectively (FMI, 2006). In 1999, European Union banned four antibiotic growth
promoters (virginamycin, spiramycin, tylosin and zinc bacitracin) which are commonly
used in feed around the world. The United States banned the use of enrofloxacin in2005,
(Colligon, 1999).since 1th January2006 the use of antibiotic growth promoters is
prohibited in the European Union (Buchanan et al., 2008). Due to the potential for
bacterial resistance and antibiotic residues in animal products (Nasir and Grashorn, 2006)
and drug residue in the body of the birds (Burgat, 1999), nowadays, some attempts have
been made to replacing these additives with herbs.

2.5. Potential alternatives of antibiotics

Onion and garlic as natural growth promoters can be potential alternatives for common
artificial growth promoters like antibiotics. The onion (Allium cepa) belong the Allium
genus. Allium is derived from the Greek word for garlic. Onion is abulbous plant greatly
tilled for thousands of years in majority countries of the world. It originated in the Near
East and Central Asia (Ebesunun et al., 2007).

2.6. Bioactivities of onion as a growth promoter

Onion contains plenty organic sulphur compounds such as Spropylcycteine sulfoxides, S-
methyl-cysteine sulfoxide, Trans-S-(1-propenyl) cysteine sulfoxide, and cycloallicin,
flavinoids, phenolic acids, sterols including cholesterol, b-sitosterol, saponins stigma
sterol, sugars and very small amount of volatile oil compounds (Melvin et al., 2009).
Numerous health benefits have been attributed to the vegetable, including antibacterial,

antiviral, antiparasitic and antifungal properties. In addition, onions have



antihypertensive, hypoglycemic, antithrombotic, antioxidant antihyperlipidemic, and anti
inflammatory property (Lampe, 1999).Furthermore, Aji et al., (2011) reported the useful
influence of onion bulbs on growth yield of broiler chickens. The serum cholesterol was
significantly  decreased by dietary dehydrated onion in  experimentally
hypercholesterolemic rats (Vidyavati et al., 2010). Goodarzi et al., (2013) reported that
the beneficial influence of onion extract on the growth performance in meat-type broiler

chickens.
2.7. Bioactivities of garlic as a growth promoter
2.7. 1. Actives compounds of garlic

Garlic supplement to broiler chicks has been recognized for its strong stimulating effect
on the immune system in addition to its positive effects on digestion in birds due to the
very rich aromatic essential content of it (Demir et al., 2005). These functions were
attributed to the bioactive compounds present in garlic such as alliin, daillyl sulphide and
allicin (Amagase and Milner, 1993), which possess antimicrobial activity (Tsao and Yin,
2001) that could be responsible for the growth promoting effect of garlic. Garlic contains
an active ingredient called alliin, which, when garlic is crushed in aerobic conditions, is
converted by the enzyme allinase into allicin (Lanzotti et al., 2006).The intermediate
compound is alkyl sulphonic acid, which has the capacity to acidify the digesta of
animals, and the sulphides released from allicin exert strong antibacterial and antioxidant
activity (Sallam et al., 2004; Lanzotti, 2006; Bozin et al., 2008). Allyl sulphides exert
multiple, antifungal, anti-inflammatory and immune enhancing activity and can
regenerate liver tissue (Amagase et al., 2001; Tatara et al., 2005; Kandil et al., 1987).
Allicin, the bio-active component of garlic is reported to have the ability to infiltrate
pathogen’s cellular membranes and subsequent binding to key enzymes that results in
blockage of cellular activities. Comprehensive knowledge about the single active
compound or their possible synergistic or negative effects is required for the solution

oriented developments in herbal treatment (Heinzl & Borchardt, 2015).

Previous studies have already shown that human nutrient supplements and feed additives
derived from garlic possess antibacterial properties (Lanzotti, 2006; Toghyani et al.,

2011).1t exerts health-promoting effects by preventing the development of bacteria, such



as Escherichia coli, Enterobacteria Spp., and Salmonella typhimurium (Kumar and
Berwal, 1998; Ross et al., 2001). Medical research on humans and experiments with rats
and poultry have confirmed that garlic lowers blood levels of LDL cholesterol and
reduces the rate of cholesterol oxidation (Lau, 2001), displays antioxidant and anti-cancer
activity (Borek, 2001; Yang et al., 2001), and enhances the immune resistance of living
organisms (Kyo et al., 2001). In animal production, garlic is usually used in the form of
crushed bulbs, powder, garlic oil, extracts, and in mixtures with other herbs, mainly
thyme (Puvaca et al., 2013). It increases phagocytic activity, production of interferon,

interleukin and tumor necrosis factor a (Hanieh et al., 2010).
2.7.2. Effect of garlic on reduction of cholesterol

There are evidence that garlic has cholesterol lowering effect in humans and animals due
to the presence of sulphur-containing bioactive compounds in its homogenates
(Chowdury et al., 2002; Niel et al., 1996; Shoetan et al., 1984). Garlic clove has well
over 33 sulphur compounds, several enzymes, 17 amino acids and minerals especially
selenium (Jennifer, 2002). These phytochemicals which are responsible for garlic sharp
flavor are produced when the plant cells are damaged either by chopping, chewing or
crushing. As a result of these activities, enzymes stored in cell vacuoles trigger the
breakdown of several sulphur containing compounds stored in the cell fluids. The
resultant compounds are responsible for the sharp or hot taste and strong smell of garlic.
Allicin (diacyl disulphonate or diallyl sulphides) which is one of the most biological
active compounds in garlic does not exist until it is crushed or cut. Injury to garlic bulbs
activates the enzymes allinase which Meta-bolizes allin to allicin (Koch and Lawson,
1996). Garlic appears to enhance the synthesis of nitric oxide, which accounts for its
antihypertensive and coagulant effects (Masoud, 2006). Also, selenium in garlic accounts
for its antioxidant and cancer preventive effects (Ross, 1999). In rabbits fed high
cholesterol diet, garlic or allicin supplement significantly inhibited hypercholesterolemia,
reduced tissue cholesterol, lowered low density lipoprotein concentration (LDL or bad
cholesterol), raised high density lipoprotein concentration (HDL or good cholesterol) and
reduced erythematous changes in aorta by 50% (Mirhadi et al., 1992; Bordia et al.,
1975). Clinical studies in humans have revealed the hypocholeste-rolemic effect of garlic

(Silagy and Neil, 1994; Warshafsky et al., 1993). Egg yolk cholesterol was reduced
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drastically by feeding 1 or 3% of garlic powder to laying hens for 3 weeks (Sharma et al.,
1979). Depressed hepatic cholesterol concentration in chicken was observed when 2%
garlic was fed for 14 days (Sklan et al., 1992). Masoud (2006) further reported that garlic
powder when used as feed additive can activate the digestive process and this serves as
an antibacterial alternative growth promoter. Inclusion of garlic to high fat diets enhanced
triglyceride catabolism. Cullen et al., (2005) reported that 1% garlic supplement in pigs
increased growth, feed conversion and meat quality. Therefore, to dispel this growing
concern for cholesterol in the average Nigerian, this study was designed with the
objective of investigating the growth, serum cholesterol and hematological parameters of

broilers fed varying dietary levels of garlic.
2.7.3. Garlic reduces metabolic disorders

The main chemical components in the volatile form of isolated garlic seedling are diallyl
disul-phide (23.33%), 1, 3-dithiane (18.34%) and dibutyl phthalate (6.30%) (Jin et al.,
2007). Garlic and its preparations have been widely recognized as agents for prevention
of various metabolic disorders such as atherosclerosis, hyperlipedemia, thrombosis,
hypertension and diabetes. Several clinical reports have shown that garlic has cho-
lesterol- lowering effect in animals due to the presence of sulphur-containing bioactive
compounds in its homo-genates (Neil et al., 1996; Chowdhury et al., 2002). When raw
garlic bulb is chopped or crushed, the enzyme allinase activates alliin, a non-protein
amino acid present in the intact garlic, to produce allicin. Other important sulphur-
containing compounds present in garlic homo-genates are allyl methyl thiosulphonate, |-
propenyl allyl thiosulphonate and y-L-glutamyl-s-alkyl-L-cysteine (Banerjee and Maulik,
2002). Garlic products have become more popular in the last decade. Market research
con-ducted in United States (1998) showed that garlic pro-ducts were the most popular of
all dietary supplements (Wyngate, 1998). Dozens of brands on store shelves can be
classified into four groups: garlic oil, garlic oil macerate, garlic powder and aged garlic
extract (AGE). Epidemiological and medical studies suggest that individuals regularly
consuming garlic have longer blood clotting times and show lower blood lipid levels
which means a reduced risk of stroke and cardiovascular disease. Some other studies
show that eating garlic regularly reduces risk of oesophageal, stomach, and colon cancer.

Garlic has broad range of biological activity, including immune stimulation and anti-
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tumor activity (Riggs et al., 1997). In the view of the above observations, the present
investigation was done to study the alteration of garlic juice and powder supplementation

on certain serum biochemical parameters of broilers.
2.7.4. Novel functions of garlic

Garlic contains at least 33 sulfur compounds (Alliin, Diallyl sulfides and Allicin), several
enzymes, 17 amino acids and minerals such as selenium (Newall et al., 1996) which are
responsible for antibacterial, antifungal, antiviral (Ankari and Mirelman, 1999),
antioxidant (Prasad et al., 2009), anti parasitic, antithrombotic, anti cancerous and
vasodilator characteristics (Canogullari et al., 2010). The sulphur compounds of garlic
are responsible for garlic’s pungent odour and many of its medicinal effects like lowering
cholesterol level (Chowdhury et al., 2002). Positive effects of garlic on growth rate, feed
conversion ratio (FCR), carcass characteristics and mortality rate have been studied
earlier (Demir et al., 2003; Lewis et al., 2003; Tollba and Hassan, 2003). Thus, the
present study was designed to observe the potential of incorporating at certain levels of

garlic as a phytogenic growth promoter in commercial broilers.

The anti-oxidative influence of garlic in meat becomes more imperative in less developed
nations, considering storage problems and increasing use of alternative feed resources
without due consideration for meat quality (Onibi et al., 2007). Horton and Prasad (1991)
reported that garlic as a natural feed additive, improved broiler growth, Feed Conversion
Ratio (FCR) and decreased mortality rate. Similarly, Demir, (2005) in his experiment
demonstrated that garlic may be used as alternatives to an antibiotic growth promoter in
broiler production also Javandel et al., (2008) reported that the use of natural feed
additives like garlic has made it possible for one to avoid the harmful effects of synthetic
antibiotics.

2.8. Importance of the study

e Use of onion and garlic as potential source of feed additives.

e Beneficial effects of onion and garlic weight gain and FCR.



Chapter I11: Materials and Methods

3.1. Study period and location of the experimental shed

The experiments were carried out from January to July 2017, at the Department of
Animal Science and Nutrition and feeding trial was conducted from March to May in the
experimental farm and research laboratories of Chittagong Veterinary and Animal
Sciences University (CVASU), Khulshi, Chittagong, Bangladesh.

3.2. Preparation of poultry shed for the experiment

The selected broiler shed was carefully dry cleaning 3 times for 2 days then washed and
cleaned up by using tap water with disinfectant. Phenyl solution was also spread on the
floor and ceiling, then brushing was done by using steel brush along with clean water.
Brooding boxes and broiler cages were also cleaned by using tap water with disinfectant
for 2 times. After cleaning and disinfecting, the house was left for one week.

3.3. Experimental design

The experiment was carried out for a period of 42 days where we considered 0 to 14 days
as starter and 15 to 42 days as grower. The statistical design used for the experiment was
CRD (Completely Randomized Design). In this experiment, total 104 chicks were
equally and randomly distributed in four treatment groups (To, T1, T2 and T3) with two
replications for each having 26 birds per treatment group and 13 birds per replication.
Diet Ty was the control diet formulated without the inclusion of onion and garlic. 1%
onion, 1% garlic, and a mixture of 0.5% onion and 0.5% garlic were formulated for Tj,
T, and T3 dietary treatment, respectively. Diets for all treatment groups including control
were iso-caloric and iso-nitrogenous both in starter (0-14 days) and grower periods (15-
42 days) according to NRC (1994).
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Table 3.1: Layout of the experiment

Dietary treatment No. of broilers per Total no. of broilers
groups replication per treatment
To (Control) R 13 26
R> 13
T1 (1% Onion) R 13 26
R> 13
T, (1% Garlic) R: 13 26
R> 13
T3(0.5% Onion & 0.5% R: 13 26
Garlic)
R» 13
Grand total 104

3.4. Collection of day-old chicks (DOC)

A total of 104 DOC Ross 308 strain of mixed sex was purchased from an agent of Nahar
Agro Complex Limited, Jhautala Bazar, Khulshi, Chittagong, Bangladesh. All chicks
were examined for any kind of abnormalities and uniform size during purchasing.

Average body weight of purchased chicks was 42.00gm.
3.5. Collection of Feed ingredients
3.5.1. Collection of onion and garlic

Onion and garlic were collected from Jhautala Bazar, Khulshi, Chittagong Metropolitan.
Then they were cut into small slice. The slices were sundried for one week separately and

finally ground for further use in the experiments.
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3.5.2. Collection of other Feed ingredients

Other feed ingredients were collected from Pahartoli Bazar, Khulshi, Chittagong

Metropolitan after observing its quality through organoleptic test (color, odor, smell etc.).
3.6. Processing of onion and garlic powder

The sliced onion and garlic turned a couple of times during sundry session until they
become crispy. Then they were dried in hot air oven to eradicate the moisture contents so

that they can easily blend. They were ground until the finer powder form was found.
3.7. Feeding standard

Feeding standard followed in the experiment was that of Bangladesh standard of
specification for poultry feed (2nd Revision, BDS 233: 2003). The birds were provided
with dry mash feed throughout the experimental period. All the rations were iso-caloric
and iso-nitrogenous. Feeds were supplied ad-libitum along with fresh clean drinking

water for all the time.
3.8. Feed formulation and feeding the birds

The birds were supplied mash feed. Mash feed was prepared manually from raw feed
ingredients, which was collected from retail and wholesale market. Four types of ration
were used for two phases such as broiler starter for T, (Control), T1 (1% Onion), T, (1%
Garlic), T3 (0.5% Onion and 0.5% Garlic) and broiler grower for T, (Control), T; (1%
Onion), T, (1% Garlic) T3 (0.5% Onion and 0.5% Garlic). Rations were formulated
according to the requirement of birds (For broiler starter: ME=3000 kcl/kg, CP=22%,
Ca=1% and P=0.5% and for broiler grower: ME=3100 kcl/kg, CP=21%, Ca=0.9% and
P=0.4%). The composition of different feed ingredients and nutritive value of starter and

finisher rations are given in Table 3.2 to 3.3.
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Table 3.2: Feed ingredients used in experimental broiler diets (starter phase)

Ingredients Starter ration (0-14 days)
(Kg/100kg) To T, T, TS
Maize 57 56 56 56
Rice polish 7.5 7.5 7.5 7.5
Soybean oil 2 2 2 2
Soybean meal 23 23 23 23
Protein 4.75 4.75 4.75 4.75
concentrate(Provimi®)
Fishmeal 4 4 4 4
Dicalcium phosphate 0.5 0.5 0.5 0.5
Onion 0 1 0 0
Garlic 0 0 1 0
Onion and garlic 0 0 0 1(0.50nion+0
Sgarlic)
Methionine 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Vit-mineral 0.25 0.25 0.25 0.25
premix(Compfeed-BF)
Toxin binder (Vtox- 0.25 0.25 0.25 0.25
XL
Enzyme(Cbt-XL") 0.25 0.25 0.25 0.25
Total 100 100 100 100

In table 3.2, Ty = Control diet T, = Experimental diet with 1% onion, T, = Experimental diet with 1% garlic
,T3= Experimental diet with 0.5% onion and 0.5% garlic Vitamin Mineral Premix in Rations that
mentioned in table 3.2: contains following ingredients per kg diet: Vitamin A = 5000 1U, Vitamin D3 =
1000 IU, Vitamin K = 1.6 mg, Vitamin B; = 1 mg, Vitamin B, = 2mg, Vitamin B3z = 16 mg, Vitamin Bg =
1.6 mg, Vitamin By = 320 ug, Vitamin By, = 4.8 pg, H = 40 mg, Cu = 4 mg, Mn = 40 mg, Zn = 20 mg, Fe
=2.4mg, | =160 ug.
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Table 3.3: Estimated nutritional composition (DM basis) of the experimental broiler

starter diets

Traits Calculated value (%)
To T T T3

ME (kcl/kg) 3041.25 3008.25 3008.25 3008.25
Crude Protein (CP) 21.65 21.56 21.56 21.56
Crude Fiber (CF) 3.98 3.95 3.95 3.95
Ether Extract (EE) 5.20 5.19 5.19 5.19
Calcium (Ca) 0.87 0.87 0.87 0.87
Phosphorus (P) 0.83 0.83 0.83 0.83

N.B: In table 3.3, T = Control diet T, = Experimental diet with 1% onion, T, = Experimental diet with 1%
garlic, Ts= Experimental diet with 0.5% onion and 0.5% garlic

Table 3.4: Proximate composition of the experimental broiler diets (starter phase)

Traits Proximate value (%)
To T T T3

Dry Matter (DM)

87.5 87.45 88 88.1
Crude Protein (CP)

21.6 215 21.54 21.45
Crude Fiber (CF)

3.41 3.27 3.72 3.68
Ether Extract (EE)

3.97 4.22 4.08 4.7
Ash

5.87 5.92 6.55 6.4

Nitrogen Free Extract
(NFE) 52.65 52.54 52.11 51.87

N.B: In table 3.4, T, = Control diet T, = Experimental diet with 1% onion, T, = Experimental diet with 1%
garlic, T;= Experimental diet with 0.5% onion and 0.5% garlic

N.B. The protocol of proximate analysis is attached in Annex part.
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Table 3.5: Feed ingredients used in experimental broiler diets (grower phase)

Ingredients Grower ration (14-42days)
(Kg/100kg) To T T, T
Maize 58 97.5 97.5 57.5
Rice polish 8 7.5 7.5 7.5
Soybean oil 2.5 2.5 2.5 2.5
Soybean meal 21.5 21.5 21.5 21.5
Protein 4.75 4.75 4.75 4.75
concentrate(Provimi®)

Fishmeal 35 3.5 3.5 35
Dicalcium phosphate 0.5 0.5 0.5 0.5
Onion 0 1 0 0
Garlic 0 0 1 0
Onion and garlic 0 0 0 1(0.5+0.5)
Methionine 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Vit-mineral  premix 0.25 0.25 0.25 0.25

(Compfeed-BF)

Toxin binder (Vtox- 0.25 0.25 0.25 0.25
XLR)

Enzyme (Cbt-XLF) 0.25 0.25 0.25 0.25
Total 100 100 100 100

In table 3.5, T = Control diet T, = Experimental diet with 1% onion, T, = Experimental diet with 1% garlic
,T3= Experimental diet with 0.5% onion and 0.5% garlic Vitamin Mineral Premix in Rations that
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mentioned in table 3.5: contains following ingredients per kg diet: Vitamin A = 5000 1U, Vitamin D; =
1000 IU, Vitamin K = 1.6 mg, Vitamin B; = 1 mg, Vitamin B, = 2mg, Vitamin B3z = 16 mg, Vitamin Bg =
1.6 mg, Vitamin By = 320 ug, Vitamin By, = 4.8 ug, H = 40 mg, Cu = 4 mg, Mn = 40 mg, Zn = 20 mg, Fe
=2.4mg, 1 =160 ug

Table 3.6: Estimated nutritional composition (DM basis) of the experimental broiler

grower diets

Traits Calculated value (%0)
To T T T3

ME (kcl/kg) 3086.05 3055.05 3055.05 3055.05
Crude Protein (CP) 20.84 20.73 20.73 20.73
Crude Fiber (CF) 3.95 3.88 3.88 3.88
Ether Extract (EE) 6.39 6.31 6.31 6.31
Calcium (Ca) 0.89 0.89 0.89 0.89
Phosphorus (P) 0.72 0.71 0.71 0.71

N.B: In table 3.6, T, = Control diet T, = Experimental diet with 1% onion, T, = Experimental diet with 1%
garlic, Ts= Experimental diet with 0.5% onion and 0.5% garlic

Table 3.7: Proximate composition of the experimental broiler grower diets

Traits Proximate value (%)
To T T T3
Dry Matter (DM)
88.66 88.3 89.1 88.5
Crude Protein (CP)
18.00 17.65 17.90 18.01
Crude Fiber (CF)
4.05 3.95 4.3 3.8
Ether Extract (EE)
7.42 7.96 8.05 7.65
Ash
6.8 6.7 7.6 7.2

Nitrogen Free Extract
(NFE) 47.61 52.04 51.25 51.84

N.B: In table 3.7, T, = Control diet T, = Experimental diet with 1% onion, T, = Experimental diet with 1%
garlic, Ts= Experimental diet with 0.5% onion and 0.5% garlic

N.B. The protocol of proximate analysis is attached in Annex part.
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3.9. Managemental procedure

The following management procedures were followed during the whole experimental
period and the uniformity in the management practices were maintained as much as

possible.
3.9.1. Brooding of the chicks

After proper cleaning, washing and drying, the brooding boxes were kept for two weeks
under strict hygienic conditions. Then they were ready to received broiler chicks. The
experiment was performed in summer season. Dry and clean newspaper was also placed
in the brooding box. Newspaper was changed three times in a day from the floor of the
brooding box till 1% week. During the brooding period chicks were brooded at a
temperature of 90-95°F during 1% week and 90-85°F during 2" week respectively with
the help of electric bulbs. The key concern was the comfort of broiler birds. Electric

bulbs and fans were used to maintain the temperature.
3.9.2. Brooder and cage spaces

Each box brooder having 2.38 ft. x 2.08 ft. was owed for 30 birds. After 14 days later
broiler birds were transferred to cage having 3.5 ft. x 1.63 ft. for 13 birds. Therefore,
floor space for each bird in the brooding box was 0.17 sg. ft. and cage was 0.44 sq. ft.

respectively.
3.9.3. Feeder and drinker spaces

At the initial stage of brooding, feed and water were given to birds on paper and small
drinker. Feeding and watering were performed by using one small round plastic feeder
and one round drinker with a capacity of 1.5 liter in each brooding box. Three drinkers
were given as far one drinker for ten birds. The feeders and drinker were fixed in such a
way so that the birds could eat and drink conveniently. After 7™ day small round feeder
was replaced by small liner feeder (2.21 ft. x 0.25 ft.) in each brooding box. During the
period of cage rearing large liner feeder (3.5 ft. x 0.38 ft.) and large round drinker with a

capacity of three litters was used for feeding and drinking.
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3.9.4. Method of feeding, watering and lighting

Sufficient amount of formulated mash feed and fresh clean drinking water was supplied
to the birds throughout the experimental period. Feed and drinking water were given
three times a day. Starter ration was supplied for 0 to 14 days and grower ration for 15 to
42 days. During the early stage of growth feed and water were given to birds on paper
and small drinkers. The birds were exposed to a continuous lighting of 24 hours of photo
period for first two weeks. From three weeks they were given 23 hours light and one hour
dark.

3.9.5. Litter management

Dry newspapers were used as litter materials at a considerable depth during the brooding
period. After the ends of brooding period birds were replaced in the cage for rearing until
the end of experiment. Litter materials were cleaned by brush and disinfected

hygienically with detergent for one time in a day.
3.9.6. Bio-security/Sanitation

Strict bio-security measurement was taken by washing drinkers and drinkers in
disinfectant, spraying savlon on floor. Regular litter disposal also performed to reduce

methane gas in the experiment room.

3.10. Record keeping

Following parameters were recorded throughout the experimental period.
3.10.1. Body weight

Body weight of the chicks was recorded at first day and then regular basis at the weekly

intervals by a digital weighing balance for whole experimental period.
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Fig3.3: Brooding of the chicks

Fig 3.5: Weight
measurement of broiler

Fig 3.7: Collection of blood from broiler

Fig 3.8: Serum samples
for chemical analysis
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3.10.2. Feed intake

Weekly feed intake was calculated by deducting the left over feeds from the total amount

of supplied feed to the broilers.
3.10.3. Mortality

Mortality was recorded throughout the experimental period when death occurred in any

replication.

3.11. Calculation of data
3.11.1. Body weight gain

The body weight gain was calculated by deducting initial body weight from the final
body weight of the birds.

Body weight gain = Final body weight - Initial body weight
3.11.2. Feed intake

Quantity of offered feed was weighed weekly. Refusal feed was recorded to determine
the feed intake per week. Average feed intake was calculated weekly as gm/bird.

3.11.3. Feed conversion ratio (FCR)

The amount of feed intake per unit of weight gain is the feed conversion (FC) and the
resulting ratio between them was measured as FCR. This was calculated by using
following formula.

R = Feed intake (kg)
Weight gain (kg)

3.12. Evaluation of carcass traits

On day 42, five birds per experimental unit representative of average body weight were
selected for the evaluation of carcass traits. Replicate groups were randomly selected for
carcass and organ weight evaluation. The birds were weighed, slaughtered by severing
the jugular vein and allowed to bleed thoroughly. Birds were defeathered and weighed to
calculate. The dressed chicks were later eviscerated. The wings were removed by cutting
anteriorly severing at the humero-scapular joint, the cuts were made through the rib head
to the shoulder girdle, and the backs were removed intact by pulling anteriorly. Firstly
thighs and then drum stick were dissected from each carcass and weighed separately. The

measurement of the carcass traits (dressed weight %, eviscerated weight %, thigh, shank,
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chest, back, neck, wing, abdominal fat and head) were taken before dissecting out the
organs. All the carcass traits were expressed as percentages of the live weight. The
following traits were evaluated: carcass yield (CY), weight of primal parts (drumstick,
thigh, breast, back, neck, wing) and weight of internal edible offal (gizzard, heart, liver,

abdominal fat and neck fat).

Carcass weight x100

Carcass yield (CY) % = - -
Live weight

3.13. Chemical analysis of onion and garlic containing formulated feed

After processing of onion and garlic about 200 gm sample was collected for chemical
analysis. After chemical analysis the rations were formulated as needed as experiment.
After formulation of diets about 200 gm of sample (two samples) from each diet was
taken for chemical analysis. These laboratory works were done before the arrival of DOC

in poultry shed.

The experimental samples were also subjected for proximate analysis for moisture, dry
matter (DM), crude protein (CP), ether extracts (EE), crude fiber (CF), total ash and
insoluble ash in the Animal Nutrition laboratory, Chittagong Veterinary and Animal
Sciences University, Chittagong, Bangladesh in accordance with standard methods
described by the AOAC (2006).

3.14. Collection of blood and serum separation

On the day 42, two birds were selected from each replication randomly for collection of
blood. About 2.5 ml of blood was collected from every bird by sterile syringe and put
those syringe in refrigerator vertically. After 6 hours serum was collected in sterile plastic

vial to estimate serum parameters.
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Table 3.8: Proximate composition of Onion

Traits Proximate value (%)
Dry Matter (DM) 18.8
Crude Protein (CP) 0.98
Crude Fiber (CF) 0.21
Ether Extract (EE) 0.85
Ash 0.17
Nitrogen Free Extract (NFE) 16.59

Table 3.9: Proximate composition of Garlic

Traits Proximate value (%)
Dry Matter (DM) 21.42
Crude Protein (CP) 3.21
Crude Fiber (CF) 1.97
Ether Extract (EE) 0.51
Ash 2.31
Nitrogen Free Extract (NFE) 13.42
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3.15. Blood parameter estimation

Blood was collected without anticoagulant from a total 6 birds from each group (2 birds
from each replicate) at 42" days of age of broilers. Serum was separated after
centrifugation at 3,000 rpm for 15 minutes. Different blood parameters (cholesterol,
glucose, triglyceride, LDL and HDL were measured in the post graduate laboratory under
the department of Physiology, Biochemistry and Pharmacology, CVASU using standard
kits (BioMereux, France) and automatic analyzer (Humalyzer 300, Merck®, Germany)
according to the manufacturer’s instruction (FVMAAU; Addis Ababa, Ethiopia).

3.16. Statistical analysis

All the data of live weight, weight gain, feed consumption and feed conversion etc.,
related to carcass parameters, blood parameters and chemical analysis of meat were
entered into MS excel (Microsoft office excel-2007, USA). Data were compared among
the groups by one way ANOVA in STATA version-12.1 (STATA Corporation, College
Station, Texas) and subsequent Duncan’s Multiple Range Tests (DMRT). Results were
expressed as means and SEM. All P values of <0.05 and <0.01 were considered

significant and highly significant, respectively.
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Chapter IV: Results

The experiment was carried out to measure the effect of onion and garlic on the
performance parameter and carcass characteristics of Ross308 broilers. The results

obtained from the study have been described in this chapter.
4.1. Body weight gain per week

Table 4.1 represented that, significant difference (P<0.01) in weight gain of broilers
among experimental dietary treatment groups were observed at 1% and 2™ weeks of age.
From 3™ to 6™ weeks of age, in live weight gain of broilers among dietary treatment

groups were not significant (P>0.05).

Table 4.1: Weekly body weight gain of broilers of different dietary treatment
(gm/broiler)

Age of Dietary treatments SEM  Pvalue
bird To T T, Ts
1" week  71.7° 84.0° 85.0° 77.4° 0.42 0.00

2" week  155.9° 151.2% 170.6° 185.3°  02.06 0.00

3%week  281.4 294.6 301.7 2858 0506 045
4" week  440.0 501.0 468.0 5140 1276 0.2
5" week  275.0 298.0 3215 3340 0920 0.36
6"week  278.0 274.5 352.5 3340  14.86 0.10

To = control feed; T, = feed contain 1% onion; T, = feed contain 1% garlic; T, = feed contain 0.5% onion &
0.5%garlic; SEM =Standard Error of Mean; Significant (p<0.05); a,b,c and d= Means having different
superscript in the same row differ significantly.

4.2. Feed consumption

Table 4.2 showed that the significant difference (P<0.05) in feed consumption of broiler
in different groups were observed at 1% and 2™ week of age. At 3" to 6™ week of age,
there was no significant difference (P>0.05) in feed consumption of broiler in different

treatment groups.
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Table 4.2: Weekly feed intake of broilers among different treatment groups

(gm/broiler)

Age  of Dietary treatments SEM P value
bird To T, T, Ts

1"week  76.7° 726 77.5° 748°  0.72 0.00
2" week  207.0° 203.9° 211.2*  217.8% 1.97 0.00
3%week 4055 4115 4130 3873  5.80 0.46

4" week 750.5 813.0 778.0 822.0 12.99 0.16
5"week  607.0  605.0 626.5 576.5 17.97 0.87
6" week 826.0 756.0 818.0 818.5 19.44 0.66

To = control feed; T, = feed contain 1% onion; T, = feed contain 1% garlic; T3 = feed contain 0.5% onion &
0.5% garlic; SEM =Standard Error of Mean; Significant (p<0.05), a,b,c and d= Means having different
superscript in the same row differ significantly.

43 FCR

In 1% and 2" weeks of age, weekly feed conversion ratio (FCR) of broilers among
different dietary treatment groups were statistically significant (P<0.05). At 3" to 6"

week of age, there was no significant difference (P>0.05).

Table 4.3: Weekly feed conversion of broilers among different dietary treatment

groups
Age of Dietary treatments SEM P value
bird To Tl T2 T3
1% week 1.0° 0.8 0.9%° 0.9° 0.88 0.00
2" week 1.3 1.3%°¢ 1.2° 1.1% 1.20 0.00
3" week 1.4° 1.3%® 1.32 1.3° 1.35 0.06
4" week 1.7 1.6 1.6 1.5 1.60 0.09
51 week 2.2 2.0 1.9 1.8 1.83 0.35
6" week 2.9 2.7 2.3 2.4 2.37 0.06
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To = control feed; T, = feed contain 1% onion; T, = feed contain 1% garlic; T3 = feed contain 0.5% onion &
0.5% garlic; SEM =Standard Error of Mean; Significant (p<0.05), a,b,c and d= Means having different
superscript in the same row differ significantly.

4.4 Effect of different diets on carcass quality of broilers

No significant differences (P>0.05) were observed in weight of drumstick, thigh, breast,
wing, neck, leg and head (table 4.4). Control group showed lower weight than other three
groups. Significant differences (P<0.05) were observed in weight of back in different
dietary treatment groups. Internal edible parts (liver, heart, gizzard, abdominal fat and
neck region fat) did not show significant result (p>0.5) in different dietary treatments

among the control T, and onion and garlic containing Ty, T, and T3 groups.

Table.4.4 Weight percentage of primal parts and internal edible organs of broilers
at 42 days of age (%)

Traits (%) Mean SEM P value
To T T T3
Primal Parts

Drumstick 8.2 8.6 8.3 8.7 0.13 0.74
Thigh 18.0 18.9 17.5 18.9 0.30 0.27
Breast 14.9 16.3 16.5 18.4 0.58 0.18
Back 11.2 121 11.4 131 0.30 0.06
Neck 4.3 3.4 3.5 3.9 0.21 0.51
Wing 5.7 6.1 5.6 5.3 0.22 0.80
leg 4.9 4.2 4.5 4.6 0.16 0.63
Head 2.3 2.0 2.4 3.1 0.08 0.57

Internal Edible Organ

Liver 2.6 24 2.4 3.1 0.23 0.81
Heart 0.4 0.4 0.6 0.4 0.03 0.32
Gizzard 2.9 2.8 3.2 3.0 0.10 0.52
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Abdominal fat 2.0 1.6 2.2 2.0 0.11 0.34

Neck region fat 0.9 0.7 1.0 0.7 0.14 0.91

To = control feed; T, = feed contain 1% onion; T, = feed contain 1% garlic; T3 = feed contain 0.5% onion &
0.5% garlic; SEM =Standard Error of Mean; Significant (p<0.05), a,b,c and d= Means having different
superscript in the same row differ significantly.

4.5. Effect of different diets on blood parameters of broilers

Table 4.5 represent that, there is no significant difference among the different serum

constituents level of broilers at 42 days of age.

Table 4.5: Different serum constituents level of broilers at 42 days of age

Serum constituents level (mg/dl)
Parameter SEM P value
To T T T3

Cholesterol 96.2 85.8 90.4 93.8 3.80 0.86

Glucose 128.2 96.3 112.4 91.4 7.60 0.37
Triglyceride  71.0 87.5 99.7 65.8 10.20 0.73
LDL 179.1 163.1 171.1 152.3 6.60 0.63

HDL 96.0 77.6 99.3 81.7 5.10 0.44

To = control feed; T, = feed contain 1% onion; T, = feed contain 1% garlic; T, = feed contain 0.5% onion &
0.5% garlic; SEM =Standard Error of Mean; Significant (p<0.05), a,b,c and d= Means having different
superscript in the same row differ significantly.
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Chapter I11: Discussion
5.1. Weight gain

Regarding the effect onion and garlic supplementation on productive traits during the
experimental period, it was no evident that live weight gain was significantly increased
by dietary onion and garlic supplementation as compared with control group. Results of
the experimental study was not in accordance with previous findings of Goodarzi et al.,
(2010) who investigated that broilers receiving 1% onion extract in drink water had
higher weight gain (WG) compared to control group during grower and total period
(P<0.05). Ressei et al., (2010) who revealed that birds which received 1% garlic powder
had greater weight gain in from 3™ to 6™ weeks of age and he also found no significant
differences 1 to 21 days of birds. But the study showed significant results in first two
weeks of age of broiler and no significant result in 3" to 6™ weeks of age. The other
researcher like Sies et al., (1999) reported a positive effect of garlic meal on weight gain
in broilers, even though some authors (Dey and Samantha, 1993; Javandel et al., 2008;
Choi et al., 2010) found no significant effect of garlic dietary supplementation on daily
weight gain in broiler chickens.

Rahmatnejad et al., (2009), reported that garlic given at 1% did not affect weight gain in
broiler chicken. The experimental study was in accordance at 3" to 6" weeks of age with
Rahmatnejad and Javandal et al., (2008) who also reported that administration of garlic
to broiler meat at 1% did not show any significant increase in their body weight gain
instead at 2% .

5.2. Feed consumption

The treatment which was containing onion in diet tend to lower feed intake in contrary of
garlic containing diet, though they had insignificant result between the groups. Goodrazi
et al., (2014) reported that daily feed intake increased in case of 1% onion /kg feed of
diet. His report supports first two weeks of age of broiler because significant result was
found at that period. The feed intake in this study tended to be higher in the chicks fed on
solely mixture of garlic compared with control, onion, onion and garlic mixture group,
but the differences were not statistically significant. These results were agreed with the

finding of (Bamidele and Adejumo, 2012) who reported that, the mixture of garlic had no
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significant effect on feed intake of broiler chick. Dieumou et al., (2009); Amouzmehr et
al., (2013); Thakar et al., (2004); Tuker (2002) Williams and Losa.(2001) and Zolikha
(2014) found no significant effect of dietary garlic on the feed intake of broiler chicks.
Like- wise EL-tazi (2014) indicated that the diet supplemented with garlic powder had
significantly better feed intake compared to the control diet but these study indicates
significant feed take was only found first two weeks of age of birds and no signification
in 3 to 6™ weeks of age. Javandel et al., (2008) who reported that feed consumption was
significantly higher in birds fed diets with lower concentration of garlic 0.125 and 0.25%
compared to higher level 0.5, 1 and 2%. No significant result in 3", 4th and 5™ weeks
between the treatment groups is also supported with the findings of Dieumou et al.,
(2009); Amouzmehr et al., (2013) who showed no significant effect of garlic supplements

on the feed intake.
5.3.FCR

The weekly feed conversion at different ages in different dietary supplementation level
improved the feed conversion of Ross 308 broiler strain. Though the significant result
was found at the 1% and 2" of age. Significant results were also found at 3" and 6™ weeks
of age at p<0.05 level in different dietary treatments. The result of this experiment was
not supported by Goodrazi et al., (2014) study’s. He revealed that broiler receiving 1%
onion in feed had higher significant effect to the broiler chicken. His study partially
supports to the current experiment where significant result was found only in first two
weeks of age. The insignificant result of different dietary treatments in 3, 4", 5™ and 6"
weeks also supports the findings of Aji et al., (2011), Mansoub and Nezhady et al.,
(2011) who have reported non-significant result of dietary garlic on FCR. Raeesi et al.,
(2010) reported that, 1% garlic in supplementation lower the feed conversion ratio. He
was also revealed that 3% garlic had better FCR than control group. In his experiment
control group consumed more feed than other groups. Eglabiet et al., (2013) also report
that feed conversion ratio was significantly lower in birds fed diet supplemented with 3%

garlic.
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5.4. Carcass quality and organ characteristics of broilers

Birds who received onion and garlic at 1% level did not show significant results in to
primal and internal parts of the body. This study supports Kim et al., (2015) reported that
the carcass traits and other edible parts dietary treatment containing onion and garlic had
no significant effect. Aji et al., (2011) also replied that no significant effect was found in
carcass yield obtained from broiler fed of onion and garlic. The results of this
experiment is in line with Lydia et al.,(2001) who reported that there were no significant
differences on carcass percentage and organ weight of birds fed varying levels of garlic.
Treatment effect in this study was not significant on carcass dressing percentage. These
results are in agreement with the finding of Sarica et al., (2005); Dieumou et al., (2009);
Rahimi et al.,(2011); zolikha,(2014) and Amouzmehr,(2013) who reported that the
dietary garlic did not have any significant effect on carcass dressing percentage of broiler

chicks.
5.5. Blood parameters

The study revealed that the garlic containing dietary treatments (T, and T3) had no
significant effect on reduction of blood cholesterol level. But a lots of scholar indicated
that garlic is a good source of reducing cholesterol in blood. The study also revealed that
onion and garlic had no effect on blood glucose. No significant result found on blood
triglycerides during this study. Non significant results in LDL and HDL to blood level
also indicates that onion and garlic had no effect on them.

This study did not support Onyimonyi (2011) who reported that using of 0.75% garlic
results least serum cholesterol 76.30 mg/dl. In a study supplemented of 2% garlic in diet
reduced 24.2% total cholesterol in the blood of white meat (Stanacev et al., 2012). Manan
et al., (2012) reported that feeding garlic at two days interval may improves plasma lipid
profile which is also supports this study. The study did not support Goodrazi (2013) who
reported that use of onion in diet reduced the level glucose in blood. He mentioned
hypoglycemia stimulates nervous system higher feed intake. Onion contains sulphar
containing compunds likeS-Methylcysteine sulfoxide and Sallylcysteine suiloxide. These

compounds are related to decreasing of blood lipid, liver protein and glucose.
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The present study did not support Mirhadi et al., (1992) who reported that, the
cholesterol-reducing effect of garlic powder significantly inhibited hypercholesterolemia,
reduced tissue cholesterol, lower low density lipoprotein concentration (LDL or bad
cholesterol), raised high density lipoprotein concentration (HDL or good cholesterol This
is also the findings of Vidica et al., (2011). The study did not support Horton et al.,
(1991) who reported that inclusion of 10 g/kg garlic in broiler diet could decrease

cholesterol concentration, without any effect on HDL and TG.
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Conclusion

Onion and garlic can be considered as promising source of feed additives. They have
herbal medicinal effect on beneficial gut environment of poultry which helps absorption
and digestion in optimum level. They helps in maintenances of biochemical profile of
blood.
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Recommendation and Future perspectives

As it is a pilot study, further studies may be conducted on parallel field to make a
concrete remark. However, according to this research work, the following

recommendations may be done:

» Onion and garlic percentage in feed can be increased (Instead of using 1% onion
and garlic in diet).
» The ratio of onion and garlic mixture can be changed and recombined (Instead of

onion : garlic=0.5:0.5).
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Limitations

During experiment following limitations were identified:

e Population size
e Infrastructure issue
e Biosecurity and

e Resources
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Annex

% Estimation of crude protein by Kjeldahl method:
Procedure:

1. Digestion:
a) 3.5 gm feed were weight.
b) 5 gm digestion mixture was added.
c) 20 ml concentrated H,SO, was added.
d) The digestion flask was placed on Kjeldahl digestion set.
e) Heat was increased gradually and digested up to clear the residues.
f) The flask was removed and cool.
2. Distillation:
a) 20 ml distilled water was added.
b) The content was transferred to distillation flask.
c) 100 ml 40% sodium hydroxide was added and the condenser was set.
d) 20 ml 2% boric acid was added and mixed in conical flask.
e) The distillation flask was heated and continued up to collection of 100 ml
of distillate.
3. Titration:
a) The distillate was titrated against standard N/10 HCL solution.

b) The titration volume was calculated and predicted.
A x B x0.014
x 6.25 x 100

% Crude protein =
w

Here,

A= Volume of standard N/10 HCL solution

B= Normality of standard HCL solution

W= Weight of sample
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«» Estimation of crude fiber:

Procedure:

a)
b)
c)
d)
e)
f)
g)
h)
i)
)
K)
1)

3.5 gm ground sample was weighted.

125 Im 1.25% H,SO, solutions were added to the beaker.
3 drops of n-octanol as antifoam agent was added.
Boiled for 30 minutes.

3 times wash with distilled water.

125 ml 1.25 % sodium hydroxide and 5 drops of antifoam were added.

Boiled for 30 minutes.

Filtrated and wash the residue.

Second wash was performed by 1% HCL.

The residue was dried at 105°C.

Residue was cooled in desiccators and weighted.

The residue was burned.

m) They were ignited in muffle furnace at 550-600°C.

n) The ash was weight and deducted.
W -W,
% Crude fiber = x 100
W,

Here,

W= Weight of crucible, crude fiber and ash
W= Weight of crucible and ash

W,= Weight of sample

Estimation of Ether extract by SOXHLET apparatus

Procedure:

a)
b)
c)
d)
€)

Sample was dried to moisture free

The dry extraction flask weight carefully

3.5g sample was weight and transferred to the thimble.

The thimble placed into extractor and closed the top by cotton

The extractor was fitted and poured ether up to siphoning.
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f) Again ether poured half of the previous amount

g) Then boiled at 40-60°C

h) Then dismantled the flask and dried on water bath

1) Heated at 100°cup to constant weight

j) The flask was cooled in to desiccators and weight of the sample
A-B

% Ether extract= x 100
W

Here,

A= Weight of flask with ether extract
B= Weight of flask

W= Weight of sample

X/

% Estimation of ash:
Procedure:

a) Crucible were cleaned and dried in hot air oven.
b) They were cooled in desiccator and weight.
c) 5 gm sample were placer into crucible and burned.
d) After cooling transferred to muffle furnace.
0) The sample was ignited at 550-600°C.
e) Then they were cooled and weight.

W -W,

% Ash = x 100
W>

Here,

W= Weight of crucible and ash
W;= Weight of crucible

W,= Weight of sample

Method of estimating different biochemical parameters of serum (According to

manufactures instruction):
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% Cholesterol assay
Assay principle

The principles outcome of cholesterol is based on the principle of competitive bindings
between cholesterol and cholesterol reagent. The cholesterol is determined after
enzymatic hydrolysis and oxidation. The indicator quinoneimine is formed hydrogen
peroxide and 4-aminophenazone in the presence of phenol and peroxidase. The

absorbance of this complex is proportional to the cholesterol concentration in the sample.

Reaction

Cholesterol esterage .
Cholesterol ester + H,O » Cholesterol + Fatty acid

Cholesterol oxidase

v

Cholesterol + O, Cholesterol-3-one + H,0,

2H,0, + Phenol + 4-Aminoantipyrine —Peroxidase

v

Quinoneimine + 4H,0
Materials and reagents

1. Serum sample

2. Cholesterol conjugate reagent

3. Precision pipettes

4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water,

70% alcohol, absorbent paper or paper towel or cotton and gloves.
Procedure

This was an enzmatic colorimetric test for cholesterol is called CHOD-PAP method. The
sterile eppendorf tube was taken. Then 10ul of cholesterol standards was taken in an
eppendorf tube and 10ul of sample serums were taken in each eppendorf tube. 1000ul of
cholesterol conjugate reagent was then added to each eppendorf tube. The eppendorf tube
was then incubated at 37°C for 10 minutes. Cholesterol standards with conjugate reagent
were examined first for determined of the standard value. Then all eppendorf tubes
containing sample serum with cholesterol conjugate reagent was examined by automated

humalyzer and the reading was taken. The standard value was used as a compared tool.
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% Triglyceride assay
Assay Principle

The triglycerides were determined after enzymatic hydrolysis with lipases. The indicator
IS a quinoneimine formed from hydrogen peroxide, 4-aminophenezone and 4-

Chlorophenol under the catalytic influences of peroxidease.
Materials and reagent

1. Serum sample

2. TG conjugate reagent

3. Precision pipettes

4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water,

70% alcohol, absorbent paper or paper towel or cotton and gloves
Procedure

The sterile eppendorf tubes were taken. Then 1000 pl TG standards was taken in an
eppendorf tube and 10ul of sample serums were taken in each eppendorf tube. The
eppendorf tube was then kept in room temperature for 10 minute. TG standards with
conjugate reagent were examined first for determined of the standard value. Then all
eppendorf tubes containing sample serum reagent was examined by automated humalyzer

and the reading was taken. The standard value was used as a compared as a tool.
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