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INTRODUCTION

India has one of the world’s largest and fastest growing
poultry industries, ranking third in hen egg production (USDA 2011) and
fourth in broiler meat production (ICRA  2011). According to annual
Report 2011-12, Department of Animal Husbandry, Dairying & Fisheries,
Ministry of Agriculture, Government of India, poultry population in India

is 648.9 million with an annual growth rate of 7.33%.

As per ICRA, 2011 report, Indian poultry sector has been
growing at around 8-10% annually over the last decade and at more than
15% in last three years. Broiler meat production in India is around 3
million metric tons while broiler meat market is estimated around

Rs. 30,000 crore.

India’s per capita consumption of poultry meat and eggs are
estimated at around 3 kg per annum and 51 eggs per annum respectively.
Industry estimates suggest that broiler meat consumption will double by

2014-15 (Global Agricultural Information Network (GAIN) Report 2011).

Animals are one of the important components of the food
chain. Besides a source of food they provide quality protein. Changes in
human diet over the past 100 to 150 years particularly in terms of dietary
fat intake and its effect on human health have become a major concern in
the nutrition research (Simopoulos, 1998; Lichtenstein, 1999).
Epidemiological and scientific evidences have shown a strong relationship
among total fat intake and number of diseases including coronary heart
disease (CHD), cancer, diabetes and depression (Okuyama et al, 1997
Henning and Watkins, 1998; Leaf and Kang, 1998; Katan, 2000).
Cholesterol and fatty acids in body comes partially from dietary source,

particularly animal source, which leads to cardiovascular diseases. The
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relationship between cholesterol and atherosclerosis has long been a
concern. Furthermore, plasma total cholesterol and low-density
lipoprotein cholesterol (LDL-C) are closely related to atherosclerosis, and
excessive concentration of these two substances may lead to coronary
artery disease or death (Pekkanen et al. 1992). Therefore, lowering the
level of cholesterol in one’s diet has become an important concern for

senior citizens and patients with cardiovascular diseases.

Chicken is one of the main meat products consumed by
humans. It is low in cholesterol and fat and thus is considered to be
healthier than other meat products, especially the red meat of mammalian

origin.

Though poultry meat is known as white meat, but its
cholesterol content has become a primary area of consumer concern due to
increased awareness of link between higher dietary saturated fat /
cholesterol intake and incidences of cardiovascular diseases (CVD).
Cardiovascular affliction is considered as the world's number one peril in
public health accounting for more than 25% of all deaths in the world
(Gyarfas, 1992). Coronary heart disease is believed to have a non-
pharmacological remedy by way of physical exercise, low salt intake and
cessation of smoking, while hyper cholesterolemia is still difficult and

costly to be controlled (Lonkar et al., 2009).

Recently, hypercholesterolemia has been associated with
enhanced oxidative stress related to increase lipid peroxidation
(Adaramoye et al., 2005). Increased generation of oxidized LDL is a
major factor in the vascular damage associated with high cholesterol
levels (Pritchard et al, 1995). Hence, the inhibition of oxidative stress
under hypercholesterolemic conditions is considered to be an important

therapeutic approach and efforts have been made to identify the




antioxidative functions of various medicinal plants (Hu et al, 2006;

Tomotake et al, 2006; Visavadiya and Narasimhacharya, 2007).

Gyarfas (1992) postulated that the most practical and least
expensive way of overcoming the cardiovascular diseases is of resorting
to non-pharmacological procedures. Thus, attempts were made to reduce
serum cholesterol or lipids in mammals by administering non-
pharmacological dietary hypocholesterolemic agents such as garlic, onion,
neem and ginger with varying degrees of efficacy (Kender, 1987; Lata et
al., 1991).

The use of plant extracts in managing various disorders is
currently a common practice (Philip and Cephas, 1997). Many plant
materials are also in current use as supplements (Block et al, 2007).
Sometimes the aim is to lower the levels of some markers of disease states
in order to improve health conditions (Ojiako and Nwanjo, 2009). An
example may be found in the use of substances that lower the cholesterol
level in the system. Many studies indicate that lowering the serum
cholesterol may prevent, control and even reverse artherosclerosis and
coronary heart disease. Low triacylglycerol and low-density lipoprotein
cholesterol (LDL-C) levels or high density lipoprotein cholesterol (HDL-
C) levels are desirable health outcomes known to have resulted from the

use of some plant materials (Ojiako and Nwanjo, 2009).

In recent year, on the other hand, consumer awareness of the
correlation between saturated fat consumption and obesity / CHD has
stimulated the demand for the low fat products of animal origin.
Consumers have limited their intake of eggs and poultry meat because of
adverse publicity about saturated fat and cholesterol content and thrust is
being given towards vegetarianism. These conditions have become an

important threat to animal producers and animal products. As producers




are poor farmers, naturally their engagement, labour and income will go
away. Thus, different measures are being undertaken to reduce fats and
lipids concentration in poultry and poultry products for the shake of health
concerned people. Chicken meat cholesterol content can be altered by

varying the composition of diet, age, and gender.

Many of feed exhibit wide range of physiological and
pharmacological properties in addition to enhancing the taste and flavour
of food. However, information regarding effects of various feed such as
sugarbeet meal, neem leaf meal, linseed meal, & coriander meal on

cholesterol content and lipid profile in broilers is very scanty.

So, this study was undertaken to investigate the above facts

with following objectives:

(i)  Effects of feeding of different dietary supplement such as,
sugar beet meal, neem leaf meal, linseed meal, & coriander

seed meal on growth performance of broilers.

(ii)  Effects of feeding of different dietary supplement on carcass
quality of broilers.

(iii) Effects of feeding of different dietary supplement on lipid

profile in blood and meat of broiler.

(iv) Effects of feeding of different dietary supplement on cost

effectiveness of feeding to the broilers.
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REVIEW OF LITERATURE

Broiler industry is an important source of nutrition, provides
employment and help in poverty alleviation. The success of poultry
industry in Indian Scenario is evident from the fact that with 10 kg. of
similar feed, broiler type chicken gives 450 g. of protein while swine
gives 160 g., beef gives 96 g and sheep and goat around 225 g. of protein
(Qureshi et al., 1983b). Thus, chicken and eggs are inexpensive source of
protein among all animal products. But nowadays cholesterol level and

amount of saturated fat cause alarm to the people.

Cholesterol a steroid lipid synthesized regularly in body is
found in all parts of the body and is necessary for proper functioning of
cell membranes. But high levels of cholesterol have been shown to
increase the risk of heart disease and stroke. While body makes some
cholesterol on its own, it can also be contributed in the system from
certain food sources, such as eggs, dairy products, meat and poultry or
other saturated fat sources . Cholesterol is required to produce hormones,
bile acid and vitamin D, but too much cholesterol in the system can clog
arteries, contributing to heart disease.lt is well established that certain
factors increase the risk of cardiovascular disease in man;
hypercholesterolemia and hypertriacylglycerolaemia are considered major

risk factors and are at the forefront of research efforts (Anderson et al.

1990).

Principle lipids that have metabolic significance present in
animals are Triacyl glycerol (TG), phospholipids and sterol, chief of
which is cholesterol. Cellular synthesis and feed sources contribute in TG
level. Triacyl glycerol synthesized in liver cells and is connected to

lipoprotein particles called very low density lipoproteins (VLDL). VLDL




is mainly concerned with transport of endogenous TG

(Chatterjea and Shinde, 1998).

Word cholesterol is derived from Greek word meaning 'solid
bile".  Cholesterol the most important sterol in human body bears
molecular formula C27H450H and have Cyclopentanoperhydrophenan-
threne nucleus. Word cholesterol is derived from Greek word meaning
'solid bile'. Essentially all tissues form cholesterol but liver is the major
site for cholesterol synthesis. The steps involved in the biosynthesis of

cholesterol are :
(i)  Synthesis of mevalonate, a 6-C compound from acetyl CoA.

(1)) Formation of Iso-prenoid units (C-5) from mevalonate by

successive phosphorylations and followed by loss of CO,.

(ii1) Formation of sequalene, a 30-C aliphatic chain, formed by

condensation of six isoprenoid units.
(iv) Cyclization of sequalene to form lanosterol.

(v)  Conversion of lanosterol to form cholesterol (Chatterjea and

Shinde, 1998).

Cholesterol in the diet is absorbed from the intestine and in
company with other lipids are incorporated into chylomicrons and also to
some extent VLDL. Of the cholesterol absorbed 80 to 90% in the lymph is
esterified with long chian FA. Esterification may occur in intestinal
mucosa. The greater part is found in the esterified form and is transported
as 'lipoproteins' in plasma. Highest proportion of circulating cholesterol is
found in LDL (O-lipoproteins) which carry cholesterol to tissue and also

in HDL which takes cholesterol to liver from tissue for degradation

(Chatterjea and Shinde, 1998).




Many factors determine the cholesterol balance at the cellular
level. Synthesis of cholesterol, hydrolysis of cholesterol ester by the
enzyme cholesterol ester hydrolase, uptake and delivery of cholesterol in
cells by circulating LDL (by specific receptors) and cholesterol containing
lipoproteins by 'non-receptor' mediated pathway increase cholesterol in
cells while efflux of cholesterol from cells to HDL, esterification of
cholesterol by the enzyme Acyl CoA-Cholesterol acyl transferase
(ACAT), utilization of cholesterol for synthesis of steroid hormones,
formation of cholic acid in liver cells and formation of vitamin Ds
decreases cholesterol in cells. Various factors influence cholesterol level
in blood. They are dietary fats, dietary cholesterol, dietary carbohydrates,
heredity, blood groups and life style of individual (Chatterjea and Shinde,
1998).

Relation of cholesterol and other lipids as risk factor in coronary

heart disease (CHD):

Role of Cholesterol: An elevation of the total cholesterol in
plasma is considered to be a prime risk factor for CHD. The Framingham
study has demonstrated a linear increase in coronary risk with increment
of total plasma cholesterol level. The lipids research clinics coronary
primary prevention trial had presented firm proof that in humans, a
lowering of plasma cholesterol level reduces the coronary thrombosis,
myocardial infraction and mortality. One conclusion deducted from this

pioneer work is that 1% fall in cholesterol predicts a 2% reduction in CHD

risk. (Chatterjea and Shinde, 1998).

Role of LDL and HDL: LDL is the carrier of 70% of
cholesterol and it transports cholesterol to tissues and thus most
atherogenic agent. On the other hand, an increase of second cholesterol

rich class HDL is not associated with risk at all. An inverse relationship




between CHD and HDL concentration has been found. A raised HDL

concentration is beneficial and protective against CHD (Chatterjea and
Shinde, 1998).

Role of TG and VLDL: Elevated VLDL and
hypertriglyceridaemia may be considered a primary risk factor because it
1s associated in specific cases, with an increased atherogenic risk. A low
blood TG level is suggestive of efficient intravascular lipolysis and thus of
enhanced formation of HDL. Hypertriglyceridaemia, on the other hand
indicates less effective intravascular lipolysis and hence reduced
formation of HDL which is in turn associated with higher atherogenic risk

(Chatterjea and Shinde, 1998).

The single largest killer of American males and females is
coronary heart diseases (CHD), causing one of every five deaths. The
economic cost of CHD in the United States was projected to be $299
billion for 2001 (American Heart Association, 2001). Clinical data
strongly support a relationship between CHD and dietary intake of
cholesterol and saturated fatty acids (SFA) (American Heart Association,

1991).

On the other hand, nature has provided us different ways and
means to alter the cholesterol level and keep the animal physically fit.
This idea may be introduced in animal production to have animals with
low cholesterol. In result consumption of such sources of animal origin
with low cholesterol will prove a boon for the poultry producers. Many of
the feeds have been found to reduce the cholesterol level in the blood of
broilers, suggesting its supplementation can be of value in production of

quality broiler meat and making their meal acceptable to health conscious

people or people with health risk.




Sugarbeet (Beta vulgaris)

Sugarbeet (Beta vulgaris) is a plant of the goosefoot family
(Chenopodiaceae). It come from south of Europe and, according to some
wide spead opinion, from Italy. It is derived from wild species Beta

meritima Linn that grow freely in many marine area of the south of

Europe and north of Africa.

Beetroot is a rich source of carbohydrates, a good source of
protein, and has high levels of important vitamins, minerals and
micronutrients. It is a good source of dietary fibre, has practically no fat,
and no cholesterol. Beetroot is rich in many important minerals and
micronutrients; it is a nutritious vegetable with many health-giving
properties. Beetroot is a rich source of potent antioxidants and nutrients,
including magnesium, sodium, potassium and vitamin C, and betaine,
which is important for cardiovascular health. More recently, it has been
advocated as a cancer preventative and as a means of bolstering the

immune system.

In the analysis presented in McCance and Widdowson’s The
Composition of Foods, 100g of raw beetroot (peeled, but not grated)
contains 87.1g of water, 7.6g of carbohydrate, 1.7g of protein and 0.1g of
fat. It provides 154 kJ (36 kcal) of energy. Sugarbeet fibre contains 22-
29% pectin’s by weight.

Cultivated forms of Beta vulgaris have been utilized for their
medicinal properties since ancient times. Beetroot has long been

considered beneficial to the blood, heart, and the digestive system. It has
been regarded as a laxative; a cure for bad breath, coughs and headaches;

and even as an aphrodisiac. Betaine acts a methyl donor to affect changes




in the cardiovascular system, the liver and other organs

(Stephen Nottingham 2004).

Beetroot juice has been shown to lower blood pressure and
thus help prevent cardiovascular problems. Research published in the
American Heart Association journal Hypertension showed drinking 500
ml of beetroot juice led to a reduction in blood pressure within one hour.
The reduction was more pronounced after three to four hours, and was
measurable up to 24 hours after drinking the juice. The effect is attributed
to the high nitrate content of the beetroot. The study correlated high nitrate
concentrations in the blood following ingestion of the beetroot juice and
the drop in blood pressure. Dietary nitrate, such as that found in the
beetroot, is thought to be a source for the biological messenger nitric
oxide, which is used by the endothelium to signal smooth muscle,
triggering it to relax. This induces vasodilation and increased blood flow.
In the 1990s, cell culture and animal studies, such as those conducted by
Edenharder et al. (1994) and Kapadia et a/.(1996), respectively, confirmed
that beetroot juice had significant tumour-inhibiting and antimutagenic
effects. In a review of the subject, Rosenberg (1990) concluded that
beetroot’s effect on cancer cells is probably due to the combined effects of

betanin, allantoine, vitamin C and other compounds present, such as

farnesol and rutine(Stephen Nottingham 2004).

Beetroot has often been described as “blood-building”, a
tonic or detoxifier of the blood, or as an aid to effective blood circulation
Both the roots and leaves of beetroot contain iron, potassium and folic
acid. Potassium, along with other minerals and vitamins may help to
regulate blood pressure and heartbeat. Modern herbals describe beetroot

as being mildly cardio-tonic(Stephen Nottingham 2004).
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Betaine may protect against liver disease, particularly‘ the
buildup of fatty deposits in the liver caused by alcohol abuse, protein
deficiency, or diabetes, among other causes. The blood cholesterol-
lowering effect observed in one human study, where 30 g/day of sugar
beet fibre were consumed daily (containing about 6 g/day of
pectins).Soluble fiber helps improve blood sugar control, bowel function

and weight loss, and reduces total cholesterol.

Soluble fibers attract water and form a gel, which slows
down digestion. Soluble fiber delays the emptying stomach and makes
feel full, which helps control weight. Slower stomach emptying may also
affect blood sugar levels and have a beneficial effect on insulin sensitivity,
which may help control diabetes. Soluble fibers can also help lower LDL
(“bad”) blood cholesterol by interfering with the absorption of dietary

cholesterol.

Feeding some dietary fibers lowers plasma cholesterol
concentration (Chen and Anderson 1979, Kiriyama et al. 1969). The
mechanism is not fully understood. It is proposed that cecal and colonic
fermentation of dietary fiber is associated with cholesterol-lowering
effects of fibers (Anderson 1985, Moundras et al. 1995). Feeding of sugar-
beet fiber (SBF), a highly fermentable dietary fiber, lowered plasma
cholesterol concentration in rats (Aritsuka et al. 1989, Overton et al.
1994); Nishimura et al. (1993) reported that the lowering effect of the
fiber disappeared when the cecum was resected. This finding shows that
the large intestine is involved in the reduction of plasma cholesterol in rats
fed SBF. Two possible mechanisms are proposed for the ceco-colonic—
dependent decrease in plasma cholesterol. As the first mechanism, fiber or
its fermentation products stimulate the large intestine, and humoral factors

secreted from the large intestine or enteral nervous system modify

—

11




cholesterol metabolism. Goodlad et al. (1989) showed that colonic
fermentation of dietary fiber elevates plasma enteroglucagon, and it is
known that the large intestine is important for production of this hormone
(Kennedy et al. 1982). In addition, the enteric nervous system in the large
intestine is possibly stimulated by fiber or its fermentation products. Some
neuropeptides are known to influence cholesterol and bile acid
metabolism (Cho et al. 1997, Farouk et al. 1992, Gebhard et al. 1981). In
these cases, the large intestine is essential for the beneficial effects of
dietary fiber. Second, propionate, a fermentation product of SBF,
absorbed from the intestine can modify cholesterol synthesis directly (Lin
et al. 1995, Nishina and Freedland 1990). Bridges et al. (1992) suggested
that acetate is involved in the serum cholesterol-lowering effect of oat

bran in humans.

Numerous theories have been proposed concerning the
mechanisms by which dietary fibres interact with dietary lipids. However,
all of these theories have limitations, mainly as a result of the great
chemical diversity of dietary fibres and difficulties in the measurement of
reactions occurring in the body and small intestine (Furda, 1990). The
theory receiving the greatest attention is that dietary fibres increase bile
acid and neutral sterol excretion and in so doing prevent resorption by
binding or absorbing these sterols (Anderson & Tietyen-Clark, 1986). The
fundamental problem with this theory is that there is no basis for chemical
binding of bile acids to dietary fibres (Furda, 1990) although physical
entrapment of lipids by dietary fibres may be possible. Alternatively,
soluble dietary fibres (e.g. pectins) may inhibit lipid absorption by
increasing digesta viscosity (Johnson & Gee, 1981). Dried sugar-beet pulp

which has a high dietary fibre content and is rich in pectins has been

shown to increase faecal bile acid excretion in rats (Gallaher ez al. 1992).
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Chickens usually adapt to fibre-rich diets by increasing the volume of the
digestive tract (Hikansson ef ql. 1978) and consequently improve relative
feed intake and growth. Soluble dietary fibres such as pectins have been
shown to decrease the rate of diffusion of glucose in gut sections in vitro
(Johnson & Gee, 1981) and in vive in man (Flourie et al. 1984), and it is
likely that lipid micelles also diffuse inefficiently under viscous
conditions. Entrapment of bile acids by soluble dietary fibres and
consequent inhibition of bile acid resorption (Ebihara & Schneeman,
1989) would also lower serum cholesterol levels. In study on broiler
chickens fed on diets including conventionally-dried (standard pulp) or
vacuum-dried (Fipec pulp) sugar-beet pulp at inclusion levels of 23, 46
and 92 g/kg showed chickens given the 23 g sugar-beet pulp/kg diets
consumed more feed, increased body weights and converted feed more
efficiently, reduced total serum cholesterol concentrations ( Pettersson and
Razdan ,1993). According to Arslan and Saatci (2003) diet replacement
by 5 tol0 % with alfalfa, grass and sugar beet pulp at starter and grower
period in geese was showed  significant effect on live weight. The
feeding regime was significantly affect carcass yield. Diet replacement by
alfalfa, grass and sugar beet pulp significantly decreased both mesenterial
and abdominal fat percentage in carcass weight compared to the control.
Serum cholesterol, total lipid, total protein and albumin levels were
significantly (P<0.05) decreased and AST, ALT levels were significantly
(P<0.05) increased by bulky feed replacement. Although there was no
constant trend between the group in terms of glucose and triglyceride a

statistically significant differences were observed.

Beet pulp is an excellent source of highly digestible fiber and
has a crude protein content of 7%. Beet pulp has a high level of calcium

(over 1%) but very little phosphorus. The digestible energy content of beet
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pulp is greater than most hay and less than most grain ingredients, making

its reputation as a weight building feed supplement well deserved.

Neem (Azadirachta indica)

Neem (Azadirachta indica) is a large fast growing perennial
tree and the species belongs to the family Meliaceae. Presently neem is
widely cultivated in Arid, semi-arid, wet-tropical, tropical and sub-tropical
regions of the Indian subcontinent. The sanskrit name of the neem tree is
‘Arishtha’ meaning ‘reliever of sickness’ and hence is considered as

‘Sarbaroganibarini’.The tree is still regarded as ‘village dispensary’ in

India.

Neem has been identified among the tropical plant that has
been used as livestock feed resource (Sokunbi and Egbunike, 2000a, b;
Akpan et al., 2008; Kausik et al., 2008; Ogbuewu et al., 2008; Ogbuewu
et al., 2009). Chemical analysis revealed that neem leaf meal is relatively
high in crude protein (20.69%) (Esonu et al., 2006) and low in
metabolisable energy (0.34KJ / Kg DM) (Bakshi et al., 2006). Neam leaf
meal has a proximate composition of 92.42 dry matter; 7.58% moisture;

20.68% crude protein; 16.60% crude fibre; 4.13% Ether extract; 7.10%
Ash and 43.91% Nitrogen free extract.

Its bitter taste is due to an array of complex compounds
called "limonoids". The most important bio-active principal is
azadirachtin (repellent); other compounds are melacin, valasin, gedunin
(anti-malarial), nimbin (anti-inflammatory, anti-pyretic), nimbidin
(antibacterial), nimbidol (anti-malarial, anti-pyretic), quercentin (anti-
malarial), salannun (repellent), and sodium nimbinate (spermicide),
nimbinene , acetylnimbinase, nimbandial, nimbolide and many other

derivatives of these principles. Miliacin forms the bitter principles of
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neem seed oil (NSO). The seed also contain tignic acid (5-methyl- 2-

butanic acid) responsible for the distinctive odor of the oil (Akpan ef al.,
2008).

Neem leaves like most tropical tree leaves contain bioactive
compounds (Kausik er al., 2008; Akpan et al., 2008) which may affect
nutrient utilization. These bioactive compounds may also alter the
hematological and serum biochemical parameters of animals. Alcoholic
extract of neem leaf reduced serum cholesterol by approximately 30

percent two hours after its administration in human .

It appeared that neem leaf meal indirectly inhibit HMG -
COA reductase, a key enzyme in cholesterol biosynthesis. Chemical
analysis revealed that Neem leaf extract contains the following
compounds:  Quercetin-3-O-B-D-glucoside, Moyricetin-3-O-rutinoside,
Kaempferol-3-O-p-D-glucoside,  Quercetin-3-O-glucose = and  L-
rhamnoside (Chattopadhyay, 1996). It is presumed that these compounds
either partially or wholly may be responsible for anti- hyperlipidermic
activity of Neem leaf. A recent study showed that Neem lowered high
cholesterol levels when either Neem leaf extract or capsules were taken
for a month. Neem preparations fed to laying hens have been reported by
Sadre et al., (1984) and Gowda et al., (1998) to significantly reduce the

content of haemoglobin, erythrocyte count and packed cell volume.

The serum cholesterol and serum glucose value were
observed to decrease progressively with increasing levels of neem leaf
meal in the diets. Hypocholesmic effects of neem earlier reported by
Ogbuewu et al. (2008) in rabbit bucks and Oforjindu (2006) in broiler
birds. It appeared that neem leaf meal indirectly inhibit HMG - COA
reductase, a key enzyme in cholesterol biosynthesis. Offorjindu (2006)
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also reported a decline in blood cholesterol levels of broilers and rats fed

Neem leaf meal.

Increase in blood sugar level was reported on feeding the
dietary Neem leaf meal though birds generally maintain a high and

relatively constant blood sugar level even in low feed intake (Liukkonen-
Anttila, 2001).

Interest to consider neem leaves meal as hypocholesteromic
agent arose from a broiler study where a significant reduction in
abdominal fat was observed (Chowdhury et al 2004). Haemoglobin and
packed cell volume are very sensitive to the levels of protein intake as the
values increase with increase in dietary protein concentration (Edozien
and Switzer, 1977). The use of leaf meals of plants as feed ingredients as
alternative to conventional feed resources is a novel area of research in
animal nutrition. One of the tropical plants that have attracted attention of
animal nutritionists in recent time is the neem tree (4. indica). Various
parts of the tree have medicinal value (Chakraborty et al, 1989) and
recent studies by Esonu et al. (2006) have shown that its leaf meal could
be of some value in the diet of laying hens both as feed ingredient and egg
yolk pigmenter. According to Esonu et al (2006)Neem leaf meal did not
show any appreciable difference in weight gain between the birds at 0%
and those at 5%, 10% dietary levels. Carcass weight, dressed weight,
liver, heart and gizzard weights were significantly (P<0.05) increased at
5% dietary level of NLM. There were no significant difference in Hb and
PCV between birds on 0% and 5% treatment diets. However, these
differed significantly (P<0.05%) from those of birds on 10% and 15%
treatment diets. There were variations in the differential leucocyte count
but marked lymphocytopenia adversely affected the total leucocyte counts

in the birds on 5%, 10% and 15% treatment diets. The results of this study
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suggest that laying birds could up to 15% dietary inclusion of NLM

without deleterious effects.

As per Obikaonu et al (2012) Fed neem leaf meal as broiler
starter diets at 0, 2.5,5.0, 7.5 and 10% levels and found haemoglobin (Hb)
and packed cell volume (PCV) significantly (P<0.05) reduced but not
below the level considered normal for birds. Blood sugar was significantly
raised (P<0.05) by the leaf meal but cholesterol was significantly (P<0.05)
decreased. Alkaline phosphatase (ALP), alanine transaminase (ALT) and
aspartate transaminase (AST) decreased with increase in leaf meal
(P<0.05). The haematological and serum biochemical parameters obtained
from this study suggested that dietary Neem leaf meal has no deleterious

effects on the internal physiology of starter broilers.

According to Ogbuewu et al (2010) feeding of neem leaf
meal based diets to chinchilla rabbit does,serum cholesterol and serum
alkaline phosphatase concentrations were significantly(P<0.05) reduced
by the treatment. The serum globulin and serum glucose concentrations

were significantly lowered relative to control rabbits.

Flax (Linum usitatissimum)

Flax (Linum usitatissimum) is an annual species of the

Linaceae family.

Linseed meal is an important feedstuff for cattle but its use in
poultry feeds is limited. Flaxseeds are known for providing a wide variety
of health benefits when consumed as whole seeds or in milled or oil form.
Flaxseeds and flaxseed oil are a good source of Omega-3 essential fatty
acids (EFAs) and may help to reduce the risks and effects of heart disease,
cancer, stroke, diabetes and other conditions. Its active principle are

mucilage, pectin, acid (chlorogenic,oleic,linoleic,alpha- linoleic and
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palmitic), linamarin, linustatin, protein, fiber, magnesium, phosphorus,

potassium, iron.

The most active ingredient in flaxseed oil is its fatty acids
which influences specifically the thyroid and adrenal functions, for

healthy blood, nerves and arteries and to breakdown cholesterol in our
body.

For those who are suffering from the ill effects of too much
saturated fat in the diet, and the resultant high levels of cholesterol,
flaxseed oil, with its abundant Omega 3fatty acids, will work to eliminate

these fats and cholesterol from body.

Flax-seed oil contains both Omega 3 and Omega
6 essential fatty acids, with the greater portion being Omega 3, at a 4:1
ratio to Omega 6. Consuming flaxseed oil helps to increase Omega 3 in
the diet and to secure the important life giving balance of Omega3 and
Omega 6 fatty acids. Omega 6 stimulates blood clotting and Omega 3
helps reduce blood clotting, so striking a balance between the two is
highly recommended. The proper balance is 1:2, but most people maintain
an unhealthy balance of 1:20. When the fatty acids in flaxseed oil are
metabolized into prostaglandins, they are anti-inflammatory and work to
relieve conditions such as arthritis. The essential fatty acids also, “protect
against heart disease by reducing blood clotting, lowering triglycerides
and causing vascular dilation.” Flaxseed oil even effectively treats

eczema, which is caused by either an imbalance or deficiency of essential
fatty acids, or both.

Flaxseed is a good source of dietary fiber and omega-3 fatty

acids. The fiber in flaxseed is found primarily in the seed coat.

Researchers believe this fiber binds with cholesterol in the intestine and
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prevents it from being absorbed. Flaxseed also seems to make platelets,
the blood cells involved in clotting, less sticky. Overall, flaxseed’s effects
on cholesterol and blood clotting may lower the risk of “hardening of the
arteries” (atherosclerosis). Flaxseeds contain ~30% dietary fibers of
which one third are water-soluble and belonging to a group of
heterogeneous polysaccharides (Naran R,et al.2008). Warrand and
colleagues found that the water extractable neutral monosaccharides from
flaxseed were a mixture of three major families of polymers:
arabinoxylans with a A/X ratio of ~0.25, and various amount of galactose
and fucose residues. Thus, the lower A/X ratio compared to wheat
arabinoxylans, which are mainly insoluble, results in different
physicochemical properties. Also, flaxseeds contain some pectins.
Flaxseed fibers form highly viscous solutions upon hydration, which is
similar to those observed for other gums ( Cui W et al.1994 , Goh KKT et
al.2006).

In study the use of whole ground flaxseed have been reported
to reduce the plasma and hepatic cholesterol in suitable mice models. This
reduction in the cholesterol level has been attributed to the reduced
absorption of cholesterol and/or bile acid reabsorption (Pellizzon et al.
2007; Cintra et al. 2006). The most plausible mechanism of action is
through an interference with bile acid metabolism, where an increased
intraluminal viscosity can 1) hinder micelle formation and thus diminish
lipid uptake and 2) inhibit re-uptake of bile acids causing increased
hepatic synthesis of bile acids which diverts cholesterol away from
lipoprotein synthesis in the liver, thereby reducing serum cholesterol
(Theuwissen E, Mensink RP. 2008). Short chain fatty acid production has
also been proposed to play a role, and although flaxseed dietary fibers
have been shown to be highly fermentable in rats (Berggren AM et
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al.1993), this mechanism has not been confirmed in humans (Theuwissen
E, Mensink RP.2008).

The increase in fecal energy and fat excretion is in
accordance with previous studies on flaxseed fibers showing a reduction
in energy digestibility and weight gain in growing Wistar rats fed a diet
with 10% of flaxseed dietary fibers (Kristensen et al.2011, Flaxseed
dietary fibers reduce apparent energy and fat digestibility and weight gain
in growing rats, submitted). Studies using other viscous dietary fibers

have shown similar results (Kelsay JL et al.1978 , Rigaud et al. 1987).

Flaxseed lowers cholesterol by increasing secretion of bile,
which contains large quantities of cholesterol, according to a study.In the
study on laboratory animals, diets supplemented with 15 percent whole
flaxseed or flaxseed oil for 90 days did not significantly change levels of
high-density lipoprotein -- HDL cholesterol. However, low-density
lipoprotein, or LDL cholesterol, and triglycerides were slightly lower in
the group that consumed whole flaxseed. The researchers concluded that
increased secretion of bile may account for the cholesterol-lowering effect
and that other components of flaxseed that have not yet been identified

may also contribute.

Flaxseed provides at least three methods of protection for the
cardiovascular system, according to the October 2009 issue of the journal
"Applied Physiology, Nutrition and Metabolism." Whole flaxseed
contains the omega-3 fatty acid alpha-linolenic acid, dietary fiber and
lignins, which have phytoestrogen effects. Flaxseed's fiber component and
phytoestrogenic lignins are thought to have cholesterol-lowering
properties, while its omega-3 fatty acid content offers anti-inflammatory

effects and prevents plaque formation in arteries, making it a useful food
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for lowering cholesterol and preventing cardiovascular disease, the

researchers found.

In the study on laboratory animals, a high-fat diet, along with
15 mg per kg of body weight of flaxseed oil per day for 22 weeks reduced
total cholesterol, LDL cholesterol and urea -- a marker of kidney stress.
Flaxseed oil improved impaired lipid composition caused by elevated
cholesterol in the kidneys, thereby protecting the kidneys and improving

cholesterol levels.

According to Professor Lilian U. Thompson, an
internationally renowned flaxseed researcher from the University of
Toronto says the lignans in flaxseed, which have both phyto (plant)
estrogen and antioxidant qualities, may interfere with the growth and
spread of tumors, block hormone metabolizing enzymes and provide some

protection against hormone-sensitive cancers.

Cholesterol-lowering effects of flaxseed are the result of the
synergistic benefits of omega 3 ALA, fiber and lignans. Preliminary
research suggests that daily intake of the lignans in flax may modestly

improve blood sugar in adults with Type 2 diabetes.

Research indicates that including flax in poultry diets can
have positive effects on broiler performance and egg fatty acid profiles.
Ajuyah et al. (1991) included 10 percent or 20 percent flax in broiler diets
and found less carcass fat and larger leg weights in flax-fed chickens.
Additionally, they reported increased omega-3 fatty acids in meat from
chickens fed flax diets. In a companion study, Ajuyah et al. (1993) fed 15
pecent flax to broilers and determined that dark meat had higher levels of
ALA than white meat, with meat from flax-fed broilers higher in omega-3

fatty acids, compared with meat from chickens fed the control diet.
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Eggs can be enriched with ALA easily because the fat
content of eggs is influenced to a large degree by the laying hen's ration
(Jiang et al., 1991). Caston and Leeson (1990) reported that including 10
percent or 20 percent flax in laying hen rations increased ALA content in

eggs 10-fold or 20-fold, respectively.

Scheideler et al. (1994) fed laying hens one of eight diets: a
control diet and the control diet with added fish oil (1.5 percent DM), or
whole or ground flax at 5 percent, 10 percent or 15 percent of diet DM.
Hens fed 5 percent whole flax, 5 percent ground flax and 15 percent
ground flax had reduced feed intake, compared with the control diet;
however, flax-fed laying hens had greater egg production (percent). Egg
ALA content increased linearly from 0.26 g/100 g fatty acids in the
control diet to 7.07 g/100 g for eggs from hens fed 15 percent whole flax.

The antioxidant capacity of flaxseed lignin (SDG) is related
to the suppression of the oxidant conditions of the reactive species of
oxygen. Secoisolariciresinol  diglycoside ~and its  aglycone
secoisolariciresinol display a very high antioxidant capacity and act as
protectors against damage to DNA and liposomes especially in the
epithelial cells of the colon exposed to these compounds —during the
metabolism of colon bacteria which transform them into mammal lignans
(Rajesha et al., 2006; Hu et al.,2007). Another important component of
flaxseed is Mucilage. This is obtained from aqueous extractions and its
composition presents a heterogeneous mixture of polysaccharides made
up of xylose, glucose, galactose, arabinose, ramnose, fucose and

galacturonic acid(75% neutral and 2 acid fractions).

Linseed oil is highly unsaturated. It is rich in linolenic acid
which contains 3 double bonds with its first double bond 3 carbons from

the terminal end (omega-3). The beneficial effects of consuming omega-3
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fatty acids from fish include reducing heart disease, reducing circulating
cholesterol levels and suppressing inflammation in humans (Klatt, 1986).
This has prompted studies on the effect of feeding linseed oil or feedstuffs
containing it to poultry as a means of increasing linolenic acid in eggs and
poultry meat. As early as 1950, Chu and Kummerow reported that feeding
a high level (25%) of linseed oil to chickens caused increased linolenic
acid in the fat of the skin and gizzard. Kummerow et al. (1948) also
reported that feeding linseed oil to turkeys increased the iodine number of
the fat and it was less stable to oxidation. Klose et al. (1952) showed that
including 2% of linseed oil in a turkey ration caused a large increase in the
linolenic acid in the depot fat, a marked reduction in the induction period
for fat oxidation and a marked fishy odor of the tissue.
The effect of linseed oil on fatty acid composition in broiler chickens has
been studied at 56 days of age by Phetteplace and Watkins (1989) and for
shorter periods by Olomu and Baracos (1991). Linseed oil fed at from
1.5% to 5% increased the incorporation of omega-3 fatty acids into
chicken muscle lipids with the longer chain fatty acids influenced less
than linolenic acid. While there was an increase in the omega-3 fatty
acids, there was a slight decrease in the long chain omega-6 fatty acids.
This may be due to competition of fatty acids resulting in decreased
activity of the delta-6-desaturase enzyme. There are other effects of the

omega-3 fatty acids upon fatty acid metabolism which are not completely

understood.

In 1990, Caston and Leeson reported on feeding 10, 20 and
30% flaxseed to laying hens for a 28-day period and collecting eggs for
analysis in the last 3 days of the period. There were large increases in
omega-3 fatty acids in the eggs at all levels of flax seed supplementation.

Cheronian and Sim (1991) fed flax seed to laying hens at 8 and 16% in
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diets which were supplemented with pyridoxine. They reported increased
omega-3 fatty acids in the eggs, and brain tissue of embryos and chicks
from the hens fed the ground flaxseed. The increase in linolenic acid in
eggs from hens fed flax seed was mainly in the triglycerides. The longer
chain omega-3 fatty acids were deposited exclusively in the phospholipids
(Jiang et al., 1991). The fatty acid composition of chicks was significantly
altered by egg yolk lipids. The percentage incorporation of omega-3 fatty
acids into the chick, however, increased when the yolk sources of these
fatty acids were low. There is evidence that elongation of omega-3 fatty
acids occurs during incubation (Cherian and Sim, 1993). Jiang et al.
(1992) reported that about 36% of the sensory evaluations reported a fishy
or fish-related flavor in the eggs from hens fed flaxseed. This was not
noted in eggs from hens fed the control diet or diets containing high oleic
acid or high linoleic acid sunflower seeds. Aymond and Van Elswyk
(1995) reported that feeding both 5% and 15% flaxseed caused increased
total omega-3 fatty acids in the eggs and that the ground seeds caused a
greater level of these fatty acids at the 15% level of feeding than the whole
seed. Yolk thiobarbituric acid reactive substances, a measure of rancidity,
were not influenced by feeding flaxseed up to the 15% level. Feeding 3%
of linolenic acid to hens increased the omega-3 fatty acids in the total
lipids of the eggs and there were no differences in the lipid deposition in 7
strains of chickens which were tested (Ahn et al., 1995). The flavor scores
of eggs from the control group were more favorable than those of the
enriched eggs, but the differences were not great. F arrell (1995) studied
human volunteers who consumed ordinary eggs or omega-3 enriched eggs
at a rate of 7 eggs per week. After 20 weeks, the plasma levels of omega-3
fatty acids in volunteers consuming the enriched eggs were significantly

higher than in those consuming the ordinary eggs and the ratio of omega-6

to omega-3 fatty acids was reduced. There were only small differences in
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the plasma cholesterol. He concluded that an enriched egg could supply
approximately 40-50% of the daily requirement for omega-3
polyunsaturated fatty acids. In a Texas study (Marshall et al., 1994), it was
found that 65% of the consumers surveyed reported a willingness to
purchase omega-3 enriched eggs, and of that number, 71% would be
willing to pay an additional $.50 per dozen. The responsible component
for the assumed cardioprotective effect of flaxseeds may well be the fiber
component according to Pan A et al (2009). In vitro and in vivo studies in
animal models suggest that the flaxseed and flaxseed oil have the ability
to lower blood cholesterol levels as per Pascos et al. (2007); Pellizzon et
al. (2007). The hypocholesterolemic effect of flaxseed mucilage is
attributed to the fact that the mucilage is changed into short chain fatty
acids in the colon, which in turn inhibits liver cholesterol synthesis,

thereby, increasing the clearance of LDL from the body.

Coriander (Coriander sativum):

Coriander (Coriander sativum) is an umbelliferous annual
plant of parsley family. The name coriander is derived from the Greek
word koris, which means bug. It may have earned this name because of
the "buggy" offensive smell that it has when unripe. It is valued for the

dry ripe fruits, called coriander seeds and also for the fresh green leaves.

Coriander seed contain 14 % protein, 2900 ME k cal/kg, 16
% fat, 23 % carbohydrate and 32 % fiber. Also, each 100 gm have 630 mg
calcium, 18 mg iron, 300 mg B. carotene equivelent, 0.20 mg thiamine,
0.20 mg riboflavin, 2.3 mg niacin and trace of ascorbic acid (Platt, 1962).
Coriander is also a reference to be as cilantro (leaves and seeds).

Coriander is naturally low in sodium and saturated fat and is a good

source of vitamin C, dietary fiber, iron, and calcium.

25




Coriander's volatile oil is rich in beneficial phytonutrients,
including carvone, geraniol , limonene, borneol, camphor , elemol , and
linalool. Coriander's flavonoids include quercitin, kaempferol, rhamnetin,

and epigenin . Also coridander contains active phenolic acid compounds,

including caffeic and chlorogenic acid.

As a medicinal plant, coriander seed has been used as
antispasmodic, carminative, stimulant, cytotoxic, lipolytic, antioxidant,
antibacterial, fungicidal and stomachic compound. (Mirinova, 1991).
Coriander has also exhibited hypoglycemic activity (Chithra and
Leelamma, 1997; Leung and Foster, 1996).

Coriander contains about 1% volatile oil (Mainly linalool),
20% oleic, Petroselinic and linolenic fatty acids, monoterpene
hydrocarbons (anethole and camphor), up to 26% flavonoid glycosides
and 11-17% proteins (Budvari, 1996; Klasing, 1998; Leung and Foster,
1996).

Coriander is also rich in of dietary fiber. 100 g seeds provide
41.9 g of fiber. Much of this fiber is metabolically inert insoluble fiber,
which helps increase bulk of the food by absorbing water throughout the

digestive system and help easing constipation condition.

In addition, dietary fibers bind to bile salts (produced from
cholesterol) and decrease their re-absorption in colon, thus help lower
serum LDL cholesterol levels. Together with flavonoid anti-oxidants,

fiber composition of coriander helps protect the colon mucus membrane

from cancers.

Coriander has been reported to markedly reduce lipid

biosynthesis and have protective role against the promoter effects of some
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lipids on experimental colon carcinogenesis
(Chithra and Leelamma; 2000).

Chithra and Leelamma (1997) have reported that Coriander
sativum decreases lipid uptake and enhanced lipid break down, resulting
in lipolytic effects. A study has shown that the formation of lipid
peroxides declined whereas activities of antioxidant enzymes (Catalase,

glutathione peroxidase) increased in rats treated by Coriander sativum.

(Chithra and Leelamma, 1999).

The antioxidant property of coriander seed is related to the
large amounts of tocopherols, carotenoids and phospholipids (Ramadan
and Morsel, 2004), which act through different mechanisms. Carotenoids
act as primary antioxidants by quenching singulet oxygen. Tocopherols
and sterols interact with oil surfaces and release hydrogens, inhibiting the
propagation step of radical reactions (Reische ez al., 2002). Synergetic
effects were evidenced with combinations of carotenoids and tocopherols
(Haila et al., 1996; Reische et al., 2002). Although the exact mechanism
of antioxidative action of phospholipids is not still fully established, these
substances would synergistically act with tocopherols, would form barrier
for O, between air / oil enterfaces, would favour Maillard like compounds

with oxidation products or would chelate pro-oxidant metals with

phosphate groups (Haila ez al., 1996 ; Hudson et al., 1984).

The effect of a dietary supplement coriander seeds on the
fatty acid composition of breast muscle in Japanese quail, studied by Ertas

et al. (2005) concluded that dietary supplementation by coriander seeds

greatly affected the lipid composition of carcass by decreasing saturated

fatty acids (SFA) content (Palmitic and Stearic acids) and by increasing

monounsaturated and polyunsaturated fatty acids (MUFA and PUFA)

proportions in comparison to the control group (P<0.01). The highest
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dosage of coriander seeds (4% added to the ration) has systematically
induced the greatest effects on fatty acid composition. Dietary
supplementation by coriander seeds would improve the quality of lipid

carcass of quails by lowering SFA proportions and by enhancing contents

of PUFA, particularly of n-3 PUFA.

Lal er. al. (2004) suggested that in the biphasic model of
triton-induced hyperlipidemia C.sativum at a dose of 1g/kg bodyweight
reduced cholesterol and triglycerides levels in both synthesis and
excretory phases in rats and the results were comparable with the liponil, a
commercially available herbal hypolipidemic drug. Their results
suggested that coriander decreases the uptake and enhances the break
down of lipids. They assumed that coriander has the potential to be
popularized as a household herbal remedy with preventive and curative

effect against hyperlipidemia.

Coriander seeds have a health-supporting reputation that is
high on the list of the healing spices. In parts of Europe, coriander has
traditionally been referred to as an "anti-diabetic" plant. In parts of India,
it has traditionally been used for its anti-inflammatory properties. In the
United States, coriander has recently been studied for its cholesterol
lowering effects. Recent research studies have confirmed its effects on

control on blood sugar, cholesterol and free radical production (though

still on animals).

Dhanapakiam et al. (2008), who illustrated that the
concentration of LDL was decreased. While, the HDL cholesterol was
increased (P<0.05) in animal fed coriander seed. This could be due to the
inhibition in the enzyme activity maybe due to that this is the key enzyme
in pathway of cholesterol biosynthesis in the liver is 3-Hydroxy -3-

methylglutaryl CoA (HMG-CoA) reductase activity (Crowell, 1999).
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Since the coriander oil reduces the activity of this enzyme HMG-CoA
which is the regulatory enzyme in cholesterol synthesis . As a result, a
hypocholestemic effect of coriander oil can be expected. Case et at.(1995)
illustrated that a 5% inhibition of HMG-CoA reductase lowered serum
cholesterol by 2% in poultry. Chithra and Leelamma (1997) reported that
coriander enhance bile acid synthesis and increased degradation of

cholesterol to fecal bile acid and natural sterol which resulted in lowering

serum cholesterol.

Coriander as a cholesterol lowering herbal, it is a diuretic in
nature that makes the kidneys perform their roles of excretion better.
Therefore, the kidneys flush out the excess unneeded cholesterol from the
body.

When coriander was added to the diet of diabetic mice, it
helped to stimulate their secretion of Insulin and lowered their blood
sugar. When given to rats, coriander reduced the amount of damaged fats
(lipid peroxides) in their cell membrance. And when given to rats fed
high-fat, high-cholesterol diet, coriander lowered levels of total

cholesterol and LDL (the bad cholesterol), while actually increasing levels

of HDL (the good cholesterol).

Research also suggested that the volatile oils found in the
leaves of the coriander plant, commonly known as cilantro, may have
antimicrobial properties. Coriander contains an antibacterial compound
that may prove to be a safe, natural means of fighting Salmonella, a
frequent and sometimes deadly cause of food borne illness, suggests a
study published in the June 2004 issue of the Journal of Agriculture and
Food Chemistry. Working together, U.S. and Mexican researchers isolated
the compound - Dodecenal - which laboratory tests showed is twice as

effective as the commonly used antibiotic drug gentamycin at killing
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salmonella. (Chithra and Leelamma, 1997; 1999; Delaquis et al., 2002;
Gray et al. 1999; Kubo et. al., 2004).

The use of antibiotics as growth promoters has been an
economically viable method for improving animals and poultry
performances for many years (Younis,1987). Indeed, the European Union
had indicated its intention to remove all growth promoting antibiotics.
Therefore, the search for alternative to antibiotics as growth promoters
that can give similar results in improving poultry performances
particularly weight gain and feed efficiency or in the prevention or control
of infections diseases is the target of numerous lines of investigation.
Nowadays there is an increase demand for using these herbal plants in

therapy instead of synthetic drugs (Mandour et. al., 1998).

The present of antioxidants and phenolic substance in
coriander oil may be the main cause of improvement in breast percent of
broilers carcass. The presence of harmful bacterial populations in the
gastrointestinal tract may cause breakdown of amino acids and thereby
reduce their absorption as antimicrobial substances are present in
coriander oil can reduce the harmful bacterial populations in the
gastrointestinal tract and improve the levels of absorbed amino acids (Lee,
K.W. et al. 2003, Giilgin I et al.2004) . The carvacrol in herbal planet has
stimulatory effects on pancreatic secretions (SAS Institute. 2001) by
increasing the secretions of digestive enzymes more amounts of nutrients
like amino acids can be digested and absorbed from the digestive tract and
thereby improve carcass traits. Else increasing the percents of gizzard and
liver by use of coriander oilcan have positive effects via physically
grinding and increasing bile secretion on nutrient digestion. With

increased amounts of absorbed amino acids, organs like breast and thigh

drawn more growth.
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Al-Kassie(Al-Kassie, G.A 2009) who found that herbal
planet effect on the live weight gainand the improvement of the health of

poultry, in addition to other performance traits,feed conversion ratio and
feed intake.

Langhout, P., 2000., who showed that herbal planet could
stimulate the digestion system in poultry, improve the function of liver
and increase the pancreatic digestive enzymes. Enhancement of the
metabolism of herbal planet, carbohydrates and proteins in the major
organs would increase growth rate of these organs (Mellor, S., 2000a ,
Mellor, S., 2000b.) According to Dhanapakiam et al (2008) coriander
seeds had a significant hypolipidemic action in rats. The level of low
density lipoprotein (LDL) and very low density lipoprotein (VLDL)
cholesterol decreased while that of high density lipoprotein (HDL)
cholesterol increased .The increased activity of plasma lecithin
cholesterol acyl transferase (LCAT), enhanced degradation of cholesterol
to fecal bile acids and neutral sterols appeared to account for its

hypocholesterolemic effect.

Joshi et al (2012) investigated hypolipidemic and antioxidant
action of Coriandrum sativum in cholesterol-fed rabbits. Reduced serum
lipid profile and elevated HDL ratio was observed after administration of
coriander. Coriander extract feeding increased the faecal excretion of
cholesterol and phospholipids. Histology studies showed less cholesterol
deposits in the aorta of high cholesterol diet animals given C. sativum
compared to the high cholesterol diet animals not given C. sativum
supplement. This study exhibited that C. sativum is a potent
hypolipidaemic agent and provide protection against oxidative stress. In

addition, C. sativum also reduced cholesterol deposition in the aorta of

high cholesterol diet animals.
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According to Saeid and Al-Nasry (2010) birds fed with
0.3% coriander seed diet exhibited the largest body weight gain, feed
conversion ratio and carcass yield and decreased feed intake and fat pad
(YBW). There was differences in PCV%, RBC counts and Hb
concentration in 0.3% coriander seed supplemented groups, but
differences of the other group were not statistically important. There was
no difference in total number of WBC, H/L as well as H/L ratio among the
treatment groups. There was no significant difference for GPT and GOT
enzyme activity between the treatments. The coriander seed
supplementation also led to decrease the glucose and cholesterol

concentration in blood serum.
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MATERIALS AND METHODS

India have a wide range of medicinal herbs scattered over a
large area, due to the favourable climatic condition. All these herbs posses

a number of chemical substances for the use in poultry.

Different herbs exhibit a wide range of physiological and
pharmacological properties in addition to enhancing the taste and flavour
of food. This study was undertaken to investigate these facts considering
the objectives like effects of feeding of different dietary supplement on
growth performance of broilers, carcass quality of broiler, their lipid
profile and cost effectiveness. A 42 days study was conducted in the

Department of Animal Nutrition at Bihar Veterinary College, Patna.

Experiment: The study was planned to see the effect of
feeding herbs like sugarbeet meal, neem leaf meal, linseed meal and
coriander seed meal at 2.5% level in broiler ration on lipid profile of

broilers. To attain this 150 a-day old chick (Vanaraja strain) was procured

from supplier.

Duration of experiment: The experiment was conducted for
the period of 42 days. All the standard managemental practices were

followed during experimental period including vaccination schedule.

Housing: Chicks were reared on deep litter system. Bedding
material used was saw dust. Litter was kept 3-4" thick. The litter was
raked weekly to prevent any cake formation in rearing pens. Chicks were
served clean drinking water ad lib. through fountain system. The chicks

were reared under uniform condition of housing including brooding,

feeding, watering, lighting and other managements. During early periods

of growth chicks were provided with artificial light.
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Hygienic measures: The cages, feeding and watering
troughs were cleaned and disinfected. Fresh water bath with phenol
solution, which was changed every morning, was maintained at the

entrance of the experiment room throughout the experimental period as

one of the hygienic measures.

Feed used during the experiment: Feed ingredients were
procured in one lot for whole experiment and its proximate principles
were determined as per AOAC (2000) before compounding experimental
rations (Table-1). Different ingredients used in experiment were yellow
maize, soya bean meal, fish meal, mineral mixture and different dietary

supplement like sugar beet, neem leaf meal, linseed and coriander seed.

Fresh sugar beets were procured from market and properly
washed, than cut into thin and small pieces, thereafter sundried. Dried
pieces than milled in a hammer mill to produce fine sugar beet powder
and stored at room temperature (20 + 2°C) in opaque screw — top jars.

Powdered sugar beet was used as supplement into test animal diet.

Fresh matured neem leaves were harvested in and around the
Bihar veterinary college, Patna. The leaves were spread evenly and sun-
dried for four days until they become crispy while still retaining the
greenish coloration. They were then milled, using a hammer mill with

2mm sieve, to produce neem leaf meal (NLM).

Dried linseeds were procured from market and used in diet of

test animal after converting it to powder. Powder was stored at room

temperature (20 = 2°C) in opaque screw — top jars.

Dried coriander seeds were obtained from the market. Seeds

were homogenized to a fine powder and stored at room temperature (20 +
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2°C) in opaque screw — top jars. Powdered coriander was used for

incorporation into test animal diet.

Feed formulation: Feed ingredients used in the experiment
were purchased from local market and three samples of each ingredient
were taken randomly for analysis of protein content before diet
formulation. The feed formulation was done as per BIS (1991) having
23% CP and ME 2800 k cal./kg for starter (Table-2) and CP 20% and ME
2900 k cal./kg feed for finisher (Table-3). Each different dietary
supplement like sugar beet, NLM, LSM and CSM were mixed in feed @

2.5% for each treatment.
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Table-1:

Percentage chemical composition and metabolizable
energy of feed used in experiment (on D. M. basis)

Ingredients DM | CP | CF| EE| Ca| P | ME kecal/kg*
Yellow Maize 90 | 8.40| 2.40| 2.82| 0.04| 0.26 3340
soyabean Meal 92 | 42.50| 5.90| 1.11{ 0.23| 0.58 2300
Fish Meal 91 | 43.10| 1.70| 5.60| 5.20| 2.10 2400

* Reddy, D.V. (2007).

Table-2:  Percentage composition of experimental diet for starter:
Ingredients (%) T1 T2 T3 T4 TS
Yellow Maize 52.75 50.25 50.25 50.25 50.25
Soya bean Meal 35.00 35.00 35.00 35.00 35.00
Fish Meal 10.00 10.00 10.00 10.00 10.00
Mineral Mixture 1.75 1.75 1.75 1.75 1.75
Salt 0.50 0.50 0.50 0.50 0.50
Feed Supplement - 2.50 2.50 2.50 2.50
Calculated value

CP% 23.61 23.40 23.40 23.40 23.40
ME 2806.85 2723.35 | 272335 | 2723.35 | 2723.35
Ca 1.222 1.222 1.222 1.222 1.222
P 0.556 0.554 0.554 0.554 0.554
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Table-3:

Percentage Chemical composition of experimental diet for

finisher.
Ingredients T1 T2 T3 T4 T5
Yellow Maize 60.00 60.00 60.00 60.0 60.00
soya bean Meal 27.75 25.25 25.25 25.25 25.25
Fish Meal 10.00 10.00 10.00 10.00 10.00
Mineral Mixture 1.75 1.75 1.75 1.75 1.75
Salt 0.50 0.50 0.50 0.50 0.50
Feed supplement - 2.50 2.50 2.50 2.50
Calculated value
CP% 21.14 20.08 20.08 20.08 20.08
ME 2882.25 | 2824.75 | 2824.75 | 2824.75 | 2824.75
Ca 1.108 1.101 1.101 1.101 1.101
P 0.548 0.544 0.544 0.544 0.544

Composition of Agrimin forte, Glaxo

Vitamin A (7,00,000 1.U.), Vitamin D; (70,000 1.U.),
Vitamin E (250 mg.), Nicotinamide (1000 mg.), Cobalt (150 mg.), Copper
(1200 mg.), lodine (325 mg.), Iron (1500 mg.), Potassium (100 mg.),

Magnesium (6000mg.),Manganese(1500mg.), Selenium (10 mg.), Sodium
(5.9 mg.), Sulphur (0.72%), Zinc (9600 mg.), Calcium (25.5%),
Phosphorus (12.75%).
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Experimental design: All the day-old chicks were
individually weighed at the start of the experiment. Experimental chicks
were given only crushed maize initially. On 4™ day 150 chicks were wing
banded, weighed and randomly distributed into five groups having thirty
birds in each. Each group were further subdivided into triplicates having

10 birds in each. First group (T)) served as control and rest groups Ty, T3,

T4 and Ts as treatment groups.

Dietary treatment: Birds in T, group which served as
control were fed only as broiler ration. Birds in T, group were fed broiler
ration mixed with 2.5% Sugar beet meal(SBM); T; group were fed broiler
ration with 2.5% Neem leaf meal(NLM); Birds in T, were fed broiler
ration with 2.5% of Linseed meal(LSM) and Ts were fed broiler ration

with coriander seed meal(CSM).

T1  :control ration.

T2  :control ration + (2.5% sugar beet meal).

T3  :control ration + (2.5% neem leaf meal).

T4  : control ration + (2.5% linseed meal).

TS5  :control ration + (2.5% coriander seed meal).

PARAMETERS OBSERVED DURING THE EXPERIMENT:
(A) GROWTH PARAMETERS:

(i) Feed consumption:

Feed consumption is the amount of feed consumed every
week. It was calculated for each treatment group at weekly basis. At the

end of the week, the residual amount of feed was weighed and subtracted
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from the weight of feed offered at the beginning of week. Difference in
weight was divided by the total number of birds.

(ii) Body weight and Body Weight Gain:

During the initial phase of the experiment body weight of
individual chicks were recorded. Thereafter, body weight change was
observed at weekly interval up to 6 weeks. Live weight gain was
calculated by subtracting the live weight at the beginning of the week
from the live body weight of the next week and whole body weight gain at
the end of 6™ week from the initial body weight.

(iii) Feed Conversion Ratio (FCR) and Performance Index (PI):

Feed conversion ratio (FCR) was calculated every week as
the amount of feed consumption per unit of body gain (average weekly
feed consumption (g)/ average weekly gain (g)). Performance index was

also calculated weekly.
FCR was calculated by using the formula -

Feed consumption (g.)
FCR =

Body weight gain (g.)
PI was calculated by using the formula (Bird, 1955) -

Body weight gain (g.)
Pl =

FCR
(B) Balance Study of Nutrients

After end of the experimental, a five-day, metabolic trial was
conducted to observe the balance of protein, energy, calcium and

phosphorus.
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In each trial four birds from each group were randomly
selected and transferred to metabolic cages. Preliminary feeding was
given for adaptation of broilers to the new system of housing. Polythene
sheets of appropriate size were spread over the dropping trays for the
collection of mixed excreta. The chicks were offered a weighed amount of
experimental ration at a fixed morning hour everyday during the trial
period. The mixed dropping were also quantitavely collected at the end of
24 hrs. at fixed hours and pooled to know the total amount of excreta
voided for five days. Daily feed intake was collected after deducting
weight of feed residue left from the feed offered. Representative feed
samples were drawn from the bulk, finely ground and stored in bottles for
dry matter percentage and chemical analysis. Aliquots from dropping after
thorough mixing with the help of spatula was drawn for dry matter and
follow up analysis and nitrogen estimation. Aliquots of five days were

pooled together for nutrient analysis.

(C) Carecass Study:

For ascertaining meat quality and fat percentage carcass
examination was conducted after 6™ week of experiment. Six birds from
each dietary treatment group were slaughtered by using standard slaughter
method. The birds to be slaughted were kept under fasting condition for
24 hrs. and only water was offered ad lib. Each bird was weighed
immediately before slaughter. The birds were bled by giving incision to
jugular vein. It was allowed to bled completely. Blood loss was calculated
by initial weight before slaughter minus final weight after bleeding. The
birds were immersed in hot water (70°C) for 30 second (hard scalding).
Body feathers from scalded birds were removed by deducting feather loss
weight from blood loss weight. The head was removed by severing the

cervical vertebrae at the base of the occipital bone and feet and shanks
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were cut at the tibio-tarsal joint. Wing tips were removed and dressed

weight of carcass was recorded, to calculate dressing percentage.

Dressed Weight
Dressing % = x 100

Pre slaughtered Weight

After recording the dressed weight, various visceral organs
like liver, heart, gizzard were separated. Individual weight of various
organs were taken to record eviscerated weight. Giblet weight calculated
by adding weight of liver, heart & gizzard, to calculate giblet percentage.

Weight of Giblet

Giblet % = x 100
Dressed Weight

Weight of byproduct was calculated by adding weight of

feather, feet & Intestine, to calculate percentage of byproduct.

Weight of Byproduct
Byproduct % = x 100
Pre slaughtered Weight

Collection of blood and muscles samples:

At the end of the experiment blood samples were collected
from two broiler bird per replicate, making six samples per treatment.
Blood was collected in two set of vial, one with without anticoagulant and

other with anticoagulant EDTA, from the wing vein using insulin
syringes.
Blood without anticoagulant allowed to clot, and

centrifuged for 15 min at 1500 rpm to separate the sera. The sera sample

were stored at -20° C for the analysis of Serum for cholesterol,

triglyceride HDL,VLDL ,LDL, Total Protein and Glucose.




Blood samples with EDTA wused immediately for

haematological tests such as Packed Cells Volume (PCV) and
Haemoglobin (Hb).

Pieces of breast muscles, thigh muscle & liver were taken
from slaughtered animal of each group with the help of scissor and knife.

The muscle pieces were freshly analyzed.
(D) Serum biochemical analysis:

(I) Lipid Profile of Serum:

Total cholesterol, HDL cholesterol and Triglyceride were
estimated by using commercial test kit (AUTOSPAN liquid gold, Cogent)

at 505nm wavelength in spectrophotometer 106.

Absorbance of Test
(i) Total cholesterol (mg/dl) = x 200
Absorbance of standard
Absorbance of Test
(ii) HDL Cholesterol (mg/dl) = x50x2*

Absorbance of standard
*(2=Dilution factor, as Sample was diluted 1:1)

Absorbance of Test

(iii) Triglycerides (mg/dl) = x200
Absorbance of standard

(iv) LDL Cholesterol = Total Cholesterol — Triglyceride — HDL cholesterol
5

(v) VLDL Cholesterol = Triglyceride
5

(II)Total protein of serum:

The collected samples of serum from each group were

examined for total protein by AUTOSPAN liquid gold, Cogent (Protein)
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test kit by Biuret method at 578nm wavelength using spectrophotometer
106.

. Absorbance of Test
Total protein (g/dl) = x6.5

Absorbance of Standard

(IIT) Glucose of serum:

The collected samples of serum from each group were
examined for Glucose by AUTOSPAN liquid gold (Glucose) test kit at

505nm using spectrophotometer 106.

Absorbance of Test
Total Glucose (mg/dl) = x 100
Absorbance of Standard

(E) Blood analysis:

(I) Haemoglobin in blood:

Hb was estimated as per cyanmethemoglobin (Drabkin,
1932) method. In this method hemoglobin is oxidized to methaemoglobin
by potassium ferri-cyanide; methaemoglobin in turn combines with

potassium cyanide to form cyanmethaemoglobin.

The standard absorbance was read before the start of the
procedure. 0.02ml of the test sample was added to 4.0ml of Drabkin’s
solution. The diluted sample was allowed to stand for 10 minutes, it was
then transferred to a cuvette and the optical density was determined at

540nm against a blank of Drabkin’s solution.

The result was calculated from formula given below.

Calculation:

Absorbance of sample
x concentration of standard

lobin (g/dl) =
Hemoglobin (g Absorbance of standard
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(I) PCV in blood:

Packed cell volume (PCV) was estimated by micro
haematocrit method (Campbell, 1995). Packed cell volume (PCV) was
measured as microhaematocrit with 75 x 16mm capillary tubes. Capillary
tube was filled with two-thirds to three-quarters full with well-mixed
blood. The one end of capillary tube was sealed with sealing wax. Filled
capillaries were placed in the microhematocrit centrifuge, with the
plugged end away from the center of the centrifuge and centrifuged at
3000 r.p.m. for 5 minutes. PCV reading was taken with the help of PCV

reader express as percentage.
(F) Muscle cholesterol analysis:
Total Cholesterol estimation in Liver, Brest and thigh muscle:

Extraction of muscle lipids was done as per Folch et al

(1957) method:

1gm tissue was triturated and homogenized with 20ml of 2:1

chloroform-methanol (v/v) and homogenate was filtered.

Crude extract obtained after filtration was mixed thoroughly
with 0.2 volume of water and mixer were allowed to separate into two
phases by centrifugation. Upper phase was discarded and 2:1 chloroform-

methanol mixture were added to lower phase to make final volume 20ml.

This final extract was used for estimation of cholesterol. The

total cholesterol was estimated by Zlatkis et al. (1953) method.
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Determination of Muscle total cholesterol by Zlatkis et al. (1953) method:

10 ml. of the ferric chloride acetic acid reagent was taken in a
glass stoppered centrifuge tube and 0.1 ml. of muscle extract was added.
Mixed well and kept for 10-15 minutes to precipitate the proteins.
Centrifuged for 10 minutes. 5 ml. of the clear supernatant fluid was taken
into a glass stoppered tube. For the standard 0.1 ml. of physiological
saline and 10 ml. of the cholesterol standard for use was taken and mixed.
Sml from this was taken in to a second stoppered tube. For blank 5 ml. of
the ferric chloride acetic acid reagent was taken in third tube. 3 ml. of
sulphuric acid was added to all the tubes. Mixed then allowed to stand for
20-30 minutes. Test and standard were read against the blank using at

560mp wavelength.
Total cholesterol (mg.) per gm of Muscle was calculated by
using formula —

O.D of Unknown
X 20

O.D of Standard
Statistical Analysis:

All the data were analysed statistically using Statistical
Packages for Social Sciences (SPSS) Software, Version 17.00. One-way
analysis of variance (ANOVA) with the post hoc Duncan’s multiple
comparison tests, means were separated using LSD was used to evaluate
statistical significance of differences among the control and experimental

groups according to Snedecor and Cochran (1980). The results are given

as means. standard error of the mean (SEM) and P<0.05 was considered

as statistically significant difference.
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(G) Economics of Production:

The economics of broiler production was calculated on the
cost of feed per kg. live weight gain. The economics is thus dependent on
the cost of different feed ingredients used in the experiment along with
feed efficiency of various treatments. Actual cost of feed was calculated

on the basis of rates on which the different feeds ingredients were

purchased from the local market.

(i)  Total output/bird = Total weight of bird (kg) x Sale price / kg

(i1) Total input / bird = Cost of feed + Cost of chicks + Cost of
medicines + Vaccines etc.

(i) Net profit / bird = Total output / bird - Total input / bird.
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RESULTS AND DISCUSSION

Broiler production in our country is facing a serious
threat because of the clinical significance of consumption of poultry meat
in inducing hypercholesterolemia in adult human population. Cholesterol
level in meat can be reduced by dietary intervention. Role of non-
pharmacological agents or herbs/spices in reducing the cholesterol in
poultry meat is worth investigation. Hence, the present study was
undertaken to study the effect of feeding of sugar beet, neem leaf meal,
linseed meal and coriander on meat production as well as cholesterol level
in broiler chicken. Systematic work in this field is need of the time. In
this study different parameter like feed intake, body weight and its gain,
feed conversion ratio, performance index, serum and blood parameter,

carcass quality, meat quality were observed.
GROWTH PARAMETER

Feed intake:

Result of feed intake at weekly interval and 6™ weeks of age
in broilers is given in table-4, showed significant effect of inclusion of
herbs/spices on feed intake in experimental birds. Average feed intake
during the experiment varied from 2742.40g in T, to 2894.47g in T,.
Week wise feed intake varied from 193.40 g. in Ts to 225.17 g. in T, at 1%
week, whereas it ranged from 242.40 g in T; to 250 g in other groups at
2nd week, from 493.63g inT, t0516.67g in T,, from 571.23g in T, to
587.79g in T;, from 583g inTito 602.93g inT;, from 627.13g in T, to
735.97g in T4 in 3" 4th, Sthand 6™ week, respectively. A good fluctuation

was observed in feed intake in every week among different group.

Analysis of variance for the effect of treatment on feed intake

in broilers was found to be significant (P<0.05). Average feed intake at
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Feed intake:

Result of feed intake at weekly interval and 6™ weeks of age
in broilers is given in table-4, showed significant effect of inclusion of
herbs/spices on feed intake in experimental birds. Average feed intake
during the experiment varied from 2742.40g in T, to 2894.47g in Tj.
Week wise feed intake varied from 193.40 g. in Ts to 225.17 g. in T, at 1*
week, whereas it ranged from 242.40 g in T3 to 250 g in other groups at
2nd week, from 493.63g inT, t0516.67g in T,, from 571.23g in T, to
587.79g in T, from 583g inT;to 602.93g inT;, from 627.13g in T, to
735.97g in T4 in 3’d, 4th, 5thand 6" week, respectively. A good fluctuation

was observed in feed intake in every week among different group.

Analysis of variance for the effect of treatment on feed intake

in broilers was found to be significant (P<0.05). Average feed intake at
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the end of 1st week in T, group was found to be the highest (225.17g.)
which was significantly (P<0.05) more than T;, T, T3 and Ts groups. In
2" week feed intake in T; group was found to be significantly (P<0.05)
lower than T, T,, T4 and Ts_ In 3™ week feed intake in T, (493.63g) was
found to be significantly (P<0.05) lower than T, T3, T4 and Ts group. No

significant difference was noted among T3, T4 and Ts group.

In 4™ week feed intake in T, (571.23g) was found to be
significantly (P<0.05) lower than T,, T3, T and Ts group. Feed intake in

T; group was found to be highest among group during the week.

In 5th week feed intake in T; and Ts (583g) was found to be
significantly (P<0.05) lower than T,, T; and T, group whereas value of
Ts (602.93g) group was found to be highest among all the group In 6th
week feed intake in T, (627.13g) was found to be significantly (P<0.05)
lower than Ty, T3, T4and Ts group whereas value of T4 (735.97g) was
found to be highest among group.

On the whole after 6th week average feed intake in T,
(2742.40g) was found to be significantly (P<0.05) lower than T, T3 T,
and Ts group whereas value of T, (2894.47g) group was found to be
highest (P<0.05) among group.

Feed intake was affected by the addition of different
additives herbs/spices during the experiment which was in agreement with

the observation of Hikansson et al. (1978), Pettersson and Razdan (1993),
Saeid and AL-Nasry(2010).

There was a reduced feed intake and growth rate of chickens
fed on diets with 2.5% inclusion levels of sugarbeet meal at 3", 6™ and at

the end of six week which may be due to increased satiety due to reduced
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gastric emptying caused by distension of the duodenum which was in

agreement with Sellers (1977).

Body weight:

Result of body weight at weekly interval in broilers is given
in table-5. The average body weight varied from 210+£3.22 g in T, to
233.20+£2.65 g in T, at 1® week, whereas it ranged from 347.20+5.27 g in
T, to 372.73+4.90 g inT, at 2™ week. In 3™ week it ranged from
592.29+10.02g inT, to 632.48+8.35g inT,In 4™ week it varied from
844.22+12.45g inT, to 917.74+14.38g inTs.In 5™ week it ranged from
1117.80+14.83g in T, to 1208.25+18.54g in TsIt ranged from
1415.20+16.98g inT, to 1574.66+24.23g in T, at 6™ week.

Analysis of variance for the effect of treatment on body
weight in broilers was found to be highly significant (P<0.01). Average
body weight at the end of 1st week in linseed fed group (T4) was found to
be the highest (233.20+2.65g) which was significantly (P<0.01) higher
than other group. Neem leaf meal addition (T; groups) in the feed also
gave significantly higher body weight than control, however, result of
other groups were comparable with the control (T)).Similar result was
noted during 2™ week. This trend continued till the end of this experiment

where it was found that linseed meal has positive effect on body weight.

Body weight gain:

Result of body weight gain at weekly interval and at the end
6 week in broilers is given in table-6. Average body weight gain varied
from 110.47+3.07 g in T, to 127+2.83 g in T, during 1* week. In 2", 3",
4™ 5" and 6" week, minimum and maximum change in body weight gain
ranged from 135.85g (T3) to 139.70g(Ts), 245.08g(T;) to 272.72g(Ts),
251.93g(T)) to 291.73g(T5), 273.58g(T,) to 302.74g(T5) and 297.40g(T,)

49




to 367.26g (Ty)respectively. Final body weight gain at the end of
experiment varied between 1315.67g (T;) and 1468.46g (T4).

Analysis of variance for the effect of dietary treatment on
body weight gain in broilers showed significant (P<0.05) effect on change
in body weight. Average weight gain at the end of 1st week in T, group
was found to be the highest (233.2042.65g) which was significantly
(P<0.05) more than T; groups but no significant difference was noted
between control and T,, T; &Ts group. No effect of dietary inclusion of
herbs/spices was noted on body weight gain during 2™ week. In 3™ week
body weight gain in Ts (272.72+10.13g) was found to be significantly
(P<0.05) higher than other group, however, effect of linseed meal on body
weight gain was similar to Ts and T;. There was no significant difference

between T, T,, T3 and T4 group during this period.

Body weight gain in 4™ week in T; (291.73£10.83g) was
found to be the highest but comparable with all the herbs/spices fed group
indicating good effect of herbs/spices on body weight change. Similar
trend in body weight gain was noted in the 5™ week. In 6th week body
weight gain in T4 (367.26+16.01g) was found to be significantly (P<0.05)
higher than control (T)) group.

Overall body weight gain in linseed fed group
(1468.46+24.24g), ie., T, was found to be the highest which was
statistically similar to neem leaf meal fed group (T3) and coriander seed
meal fed group (Ts). Inclusion of sugar beet in diet also gave statistically
better result than the control group, indicating effect of herbs/spices on

body weight gain.

Body weight gain was affected by the addition of different

additives herbs/spices during the experiment which was in agreement with
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the observation of Pettersson and Razdan (1993), Arslan and Saatci
(2003), Saeid and AL-Nasry(2010) but Esonu et al (2006) did not report

any change in body weight gain fed on neem leaf meal.

Feed Conversion Ratio (FCR):

Result of FCR at weekly interval and at the end of 6" week in
broilers is given in table-7. The FCR varied from 1.75£0.05 in Ts to
1.88+0.05 in T, at 1% week, whereas it ranged from 1.84+0.05in T, to
1.92+0.08 in T, from1.96+0.06 in Ts to 2.15+0.06 in T,;, from
2.07+0.06in Ts to 2.32+0.06 in T,, from 2.01£0.06 in T4 to 2.18+0.06 in
Ty, and from 1.97+0.05 in T, to 2.21£0.06 inT, in 2™, 3, 4®, 5" and 6"
week respectively. FCR at the end of 6™ week varied from 1.96+0.03 in Ts
t0 2.11+£0.03 in T;.

Feeding of Coriander seed meal along with diet exhibited
better FCR in this experiment. Statistical difference was noted during 4"
and 6™ week only showing effect of CSM as superior. Final observation of
FCR showed significantly better result with herbs/spices inclusion than
the control group indicating significantly better feed utilization in terms of

body weight gain of birds. It was poor in control group at both the stages.

FCR was affected by the addition of different additives
herbs/spices during the experiment which was in agreement with the

observation  of Pettersson  and Razdan  (1993),

Saeid and AL-Nasry(2010).

Performance Index (PI):

Result of PI at weekly and at the end 6™ week of age in
experimental birds are presented in table-8. A trend similar to FCR was
noted. PI varied from 61.38+3.35 in (T)) to 72.66+3.24 in (T,) at 1%
week, whereas it ranged from 76.56+5.27 (T3) to 80.38+5.21 (Ts), from
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120.95+£8.67 (T|) to 149.71x12.77 (Ts), from 113.98+7.12 (T;) to
150.58+11.09 (T3), from 131.33+7.51(T)) to 158.05+12.12 (T4), from
141.06+8.21(T;) to 193.37+18.70(T,) in 2™37,4"5" and 6" week
respectively and PI at the end of 6™ week showed variation from

629.81+16.53(T)) to 750.89+24.98 (T,).

It was found that PI in broilers was significantly (P<0.05)
affected. In 1%, 2™ and 3™ week there was no significant difference
between control and treatment group. However numerical value of
treatment group was higher than control except in 2" week where

numerical value of T, and T; was lower than control.

In 4™ week PI in T; (150.58+11.09) was found to be highest
followed by T,, T3, Ts group than T, group whereas T4 group was

comparable with T;.

No significant difference between control and treatment
group was noted in 5™ week. However numerical value of treatment group

was higher than control.

In 6th week PI in T, (193.37+18.70) was found to be highest
and significantly (P<0.05) better than T, group and T, T3 was comparable

with T,.There was no significant difference between T, and Ts.

At the end of the experiment PI in T,, T3, T4, Ts group was
significantly (P<0.05) higher than T, group whereas T4 group
(750.89+24.98) was found to be the highest, numerically.
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Table 4:-

Effect of dietary supplement on Average Feed intake
(2)/bird at weekly interval and 6" week in broilers.

Week T, T, T; Ty Ts

ls 203.27° | 207.43% | 201.50° | 225.17° | 193.40°
2nd 250° 250° 242.40° 250° 250°
31 512.37° | 493.63* | 516.66° | 516.67° | 516.66°
4" 571.23* | 580.87° | 587.79° | 583.33¢ | 581.93°
5t 583° 583.33° | 602.93° | 583.33° 583°
6" 641.97° | 627.13* | 674.86° | 735.97° | 629.90°

lvigeih 2761.83° | 2742.40° | 2763.97% | 2894.47° | 2754.90

Values with similar superscripts (row wise - a, b, ¢, d, €) did not differ
significantly (P<0.05).

Table-5:

Effect of dietary supplement on Av. bodyweight (g) at
weekly interval in broilers.

Week T, T, T, T, Ts
o 210.00° | 216.62*® | 220.19° | 233.20° | 216.38®
1 +3.22 +3.02 +3.20 +2.65 +2.66
ond 347.20° | 35273 | 356.04* | 372.73° | 356.08°
+5.27 +5.28 +6.48 +4.90 +4.92
3 592.29* | 599.15 | 613.11® | 632.48" | 628.80°
+10.02 +8.62 +9.39 +8.35 +10.79
4 844.22° | 881.15 | 904.84° | 908.89" | 917.74"
+12.45 | +13.54 | £14.65 | 1122 | =*14.38
i 1117.80* | 1175.67° | 1207.58° | 1207.40° | 1208.25°
> £1483 | £13.18 | #1566 | =1699 | 18.54
" 1415.20° | 1500.78° | 1546.44™ | 1574.66° | 1513.55°
6 +16.98 | *17.63 | £19.89 | #2423 | %1991

Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly(P<0.05).
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Table-6:

Effect of dietary supplement on Av. bodyweight gain (g)
at weekly interval and 6™ week in broilers.

Week Tl Tz T3 T4 T5
C 110.47° 114.69* | 114.79* | 127.00° | 113.18°
+3.07 +3.54 +3.67 +2.83 +3.04
ond 137.20 136.11 135.85 139.53 139.70
+5.69 +4.61 +4.83 +4.18 +4.47
3rd 245.08° 246.41* | 257.07* | 259.75® | 272.72°
+8.10 +7.98 +8.31 +7.71 +10.13
4th 251.93* | 281.99° | 291.73° | 276.42" | 288.94°
+7.52 +9.79 +10.83 +8.01 +9.05
5th 273.58% | 294.52* | 302.74° | 298.51* | 290.51%
+7.7 +9.52 +9.60 +10.32 +9.28
g 297.40° | 325.11* | 338.86™ | 367.26° | 305.29%
+8.53 +9.66 +12.03 +16.01 +10.04
1.6 1315.67° | 1398.84° | 1441.04™ | 1468.46° | 1410.35"
+17.07 +17.3 +19.94 +24.24 +20.02
Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly(P<0.05).
Table-7: Effect of dietary supplement on FCR at weekly interval
and 6™ week in broilers.
Week T] Tz T3 T4 T5
o 1.88 1.86 1.81 1.80 1.75
1 +0.05 +0.06 +0.06 +0.04 +0.05
i 1.92 1.89 1.844 1.84 1.842
2 +0.08 +0.06 +0.06 +0.05 +0.06
I} 2.15 2.06 2.07 2.04 1.96
3 +0.06 +0.06 +0.07 +0.05 +0.06
h 2.32° 2.13% 2.09* 2.16® 2.07°
4 +0.06 +0.07 +0.08 +0.06 +0.06
" 2.18 2.04 2.05 2.01 2.06
3 +0.06 +0.07 +0.06 +0.06 +0.06
h 2.21° 1.97° 2.06 2.10% 2.12%
6 +0.06 +0.05 +0.07 +0.08 +0.06
n 2.11° 1.97° 1.97° 1.99° 1.96"
1-6 +0.03 +0.02 +0.03 +0.03 +0.03

Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly(P<0.05).
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FiS-B.- Effect of dietary supplement on Av. body weight
gain(g) at weekly interval and 6th week in broilers.
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Table-8:  Effect of dietary supplement on PI at weekly interval
and 6™ week in broilers.
Week T, T, Ts T, Ts
1% 61.38 65.16 67.34 72.66 67.62
+3.35 +4.02 +4.12 +3.24 +3.49
2 79.05 76.56 78.93 79.90 30.38
+6.38 +5.27 +5.86 +4.79 +5.21
3rd 120.95 126.75 131.78 133.92 149.71
+8.67 +8.34 +8.57 +8.32 +12.77
4t 113.98° 141.69° | 150.58° | 134.18%® | 147.55°
+7.12 +9.96 +11.09 +£7.59 +9.19
5t 131.33 153.21 156.45 158.05 149.05
+7.51 +9.84 +10.36 +12.12 +9.80
6" 141.06° | 172.86® | 176.37® | 193.37° 152.61°
+8.21 +10.75 +12.90 +18.70 +10.52
1-6™ 620.81° | 716.69° | 738.86° | 750.89° | 726.23°
+16.53 +17.64 +20.11 +24 .98 +20.77

Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly(P<0.05).
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BALANCE OF NUTRIENTS

Nitrogen Retention:

Nitrogen retention percentage in broilers at 6™ week of age is
given in table-9. Nitrogen retention percentage ranged from 53.05+0.16 in
T5 group to 56.13+0.69 in Ts group. Analysis of variance for the effect of
treatment on nitrogen retention in broilers was found to be highly
significant (P<0.05). Average nitrogen retention percentage in coriander
seed meal fed (Ts) group was highest (56.13+0.69) and lowest in neem
leaf meal fed group (T;). The nitrogen retention percentage in T, T, and
T, were found to be as 55.32+0.59, 54.30+0.46, and 54.41+0.36,

respectively.
Energy Metabolizability:

Result of average energy metabolizability of experimental
birds during balance study are presented in table-8. The analysis of
variance for the effect of treatment was found to be highly significant
(P<0.05). It ranged from 71.74+0.37 in T, group to 74.57+1.04 in T,
group. Energy metabolizability in T, group was found to be the highest
followed by groups Ty, Ts, T3 and T,. Result showed that except NLM all
the herbs/spices added in the diet had similar effect on energy

Metabolizability.
Calcium and Phosphorus Retention:

Results of calcium and phosphorus retention percentage at 6™
week of age are presented in table-9. Calcium retention percentage ranged
from 54.1120.59 in T; group to 57.09+0.77 in Ts group. Calcium retention
percentage was highest in Ts group. It can be inferred from the result

NLM had some depressing effect, otherwise effect of all the feed on

calcium retention percentage was statistically similar.
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As presented in the same table phosphorus retention
percentage ranged from 62.54+0.42 in T; group to 64.23+0.65 in T,
group. Result showed that the phosphorus retention was numerically
higher in T, group (64.23+0.65) and lowest in T; group
(62.54£0.42).There was no significant difference between control and

treatment group, indicating no effect of herbs on phosphate metabolism.

Balance study of nutrient in this experimental study showed
that all the herbs/spices had significant (P<0.05) effect on nutrient
utilization in the broilers. It might be concluded from the result that herbs
have modulatory effect on nutrient utilization. Further research in this
field is required because parameters like body weight gain and FCR were

also showing positive effect in this study.
CARCASS CHARACTERISTICS

In order to observe the effect of feeding of herbs on carcass
characteristic like dressing %, giblet% and byproduct percentage were

also studied.

Dressing percentage: Dressing percentage of broilers fed
with different herbs/spices in the present study is given in the table-10.
Dressing percentage of different treatment groups ranged between
71.88+0.76 in T; group and 73.58+0.74 in T, group. Average dressing
percentage was found to be highest in T, group (73.58+0.74). No effect of

herbs was noted on dressing percentage during the experiment.

Dressing percentage was also affected but not significantly
by the addition of different additives herbs/spices during the experiment

which was in agreement with the observation of Esonu et al (2006), Saeid

and AL-Nasry(2010).
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Giblet percentage: Giblet percentage of broilers of different
groups in the present study are given in the table-10. Giblet percentage of
different treatment groups ranged between 6.40+0.21 in T, group and
7.70£0.20 in T group. Average giblet percentage was found to be highest
in T3 group (7.70£0.20) and was statistically comparable with T, group,
whereas T, group was comparable with control. T, and Ts group was

significantly (P<0.05) higher than T, and Ts group.

Giblet percentage was affected by the addition of different
additives herbs/spices during the experiment which was in agreement with

the observation of Esonu et al (2006).

Byproduct percentage: Byproduct percentage of broilers in
the present study is given in the table-10. Byproduct percentage of
different treatment groups ranged between 30.82+0.31 in Ts group and
33.52+0.26 in T4 group. Average byproduct percentage was found to be
highest in T4 group (33.52+0.26). There was no significant difference
among T,, T, and Ts groups, and T; and T, groups were statistically

similar in byproduct percentage.
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Table-9:

Effect of dietary supplement on Nitrogen retention

percentage, energy metabolizability percentage, calcium
retention

percentage and phosphorus retention
percentage at 6™ week in broilers.

Parameter T, T, T T4 Ts
Nitrogen 55.32% | 5431 | 53.05% | 54.41® | 56.13°
retention% +0.59 | +0.46 | +0.16 | +0.36 | *0.69
Energy 71.75% | 74.57° | 72.29% | 74.23% | 73.73%
metabolizability% | +0.37 | *1.04 | +0.56 | +0.45 | +0.44
Calcium 56.56" | 56.54° | 54.11* | 56.60° | 57.09°
retention% +0.46 | +0.61 | +0.59 | +0.62 | £0.77
Phosphorus 64.23 64.00 | 62.54 | 64.13 | 63.72
retention% +0.65 +0.55 +0.42 +0.75 +0.36

Values with similar superscripts (row wise - a, b, ¢, d) did not differ

significantly (P<0.05).
Table-10: Effect of dietary supplement on carcass quality at 6™
week in broiler.
Parameter T] T2 T3 T4 T5
Dressing% 71.88 73.58 72.39 73.47 73.31
+0.76 +0.74 +0.90 +0.73 +0.66
Giblet% 6.40° | 7.52° | 7.70° | 657" | 6.99°
+0.21 +0.12 +0.20 +0.18 £0.06
Byproduct% | 31.41* | 31.06* | 33.30° | 33.52° | 30.82°
+0.41 +0.39 +0.41 +0.26 +0.31

Values with similar superscripts (row wise - a, b, ¢, d) did not differ

significantly (P<0.05).
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BIOCHEMICAL PARAMETER:

Total cholesterol in serum: Result of total cholesterol at 6™
week of age in broilers is presented in table-11. Total cholesterol among
different groups was found to range from 131.69+4.01 mg/dl in T4 group
fed with linseed meal to 149.72+4.62 mg/dl in T, group, which was
control. Statistical analysis for the effect of feeding herbs / spices on total
cholesterol level was found to be significant (P<0.05). Average total
cholesterol level in control group was found to be the highest
(149.72+4.62 mg/dl). Level of cholesterol in groups T,, T3, T4 and Ts were
142.74+5.17mg/dl, 132.06+2.33mg/dl, 131.69+4.01and 139.08+4.42
mg/dl, respectively. It was apparent from result that all the herbs/spices
helped in lowering the serum cholesterol level. T; and T, group was
significantly (P<0.05) lower than control whereas T, and Ts group was
comparable with control. It was seen that feeding of sugar beet, neem leaf

meal, linseed, & coriander affected the levels of cholesterol in broilers.

It was interesting to observe that cholesterol level was
reduced significantly by the addition of different additives herbs/spices
during the experiment. Such observation was also reported by Aritsuka et
al.(1989), Pettersson and Razdan (1993), Overton et al (1994), Arslan
and Saatci (2003), Obikaonu et al (2012), Ogbuewu et al (2010). Chithra
and Leelamma (1997), Dhanapakiam et al(2008), Saeid and AL-
Nasry(2010), Joshi (2012). Entrapment of bile acids by soluble dietary
fibres and consequent inhibition of bile acid resorption (Ebihara &
Schneeman ,1989) would lower serum cholesterol levels and could
account for the reduction in total serum cholesterol concentrations in
chickens fed on 2.5% inclusion of sugarbeet powder. Soluble dietary
fibres such as pectins have been shown to decrease the rate of diffusion of

glucose in gut sections in vitro as per Johnson & Gee, (1981)and in vivo
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in man Flourie ef a/. (1984), and it is likely that lipid micelles also diffuse

inefficiently under viscous conditions may result in lower cholesterol level
than control.

Triglyceride in serum: Result of Triglyceride level in serum
at 6" week of age in broilers is presented in table-11. Average triglyceride
level ranged between 138.72+2.33 mg/dl in Ts group and 156.93+4.44
mg/dl in T, group. Statistical analysis for the effect of treatment on
triglyceride level was found to be highly significant (P<0.05). Average
triglyceride level was found to be highest in T; group (156.93+4.44 mg/dl)
and lowest in Ts group (138.72+2.33 mg/dl). The average triglyceride
level in other groups, ie. T,, T; and T, were 139.31+9.78mg/dl,
140.11+£3.00 mg/dl and 139.81+5.93 mg/dl respectively. Serum
triglyceride in all treatment group was found to be significantly (P<0.05)

lower than control.

Results indicated that Triglyceride lowered significantly
which was in agreement with Joshi et al (2012), Saeid and AL-

Nasry(2010).

High density lipoprotein (HDL) in serum: As per table-11,
average of HDL level was found to range from 80.24+2.05 mg/dl in T, to
88.08+3.58 mg/dl in T, group. Average HDL level was found to be
highest in sugar beet fed group T2 (83.08+3.58 mg/dl) and was
comparable with neem leaf meal and coriander seed meal fed group by
significantly (P<0.05) higher than linseed meal group. The level of HDL
in other groups, i.e. T1, T3, T4, and Ts were 81.93+1.68 mg/dl, 87.76+1.04

mg/d], 80.24+2.05 mg/dl and 87.72+1.09 respectively.

It was obsorbed that level of HDL increases which was aiso

reported by Dhanapakiam et al (2008), Joshi et al (2012).
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Low density lipoprotein (LDL) in serum: Result of LDL
level in serum at 6" week of age in broiler is presented in table-11.
Average LDL level in serum ranged from 16.28+1.59 mg/dl in T3 group to
36.41+4.36 mg/dl in T, group. LDL level was found to be highest in T
group (36.41+4.36 mg/dl) and lowest in Ty group (16.28%1.59 mg/dl) fed
with neem leaf meal. Average levels of LDL in T, T4 and Ts groups were
26.79+5.45 mg/dl, 23.49+3.71 mg/dl and 23.62+4.34 mg/dl, respectively.
Level of LDL in T3 was found to be significantly (P<0.05) lower than

control whereas T2, T4, T5 group was comparable with control.

This fraction of lipid to be bad lipid. During the experiment
their level were lowered. Dhanapakiam et al (2008), Joshi et al (2012)

also obsorbed the same.

Very low density lipoprotein (VLDL) in serum: Result of
VLDL level in serum at 6" week of age in broiler is presented in table-11.
Average VLDL level ranged between 27.74+0.47 mg/dl in Ts group and
31.39£0.89 mg/dl in T, group. Interestingly all the herbs/spices affected
significantly (P<0.05) in lowering the serum VLDL and numerically

lowest value was noted with coriander seed meal indicating beneficial

effect in lowering VLDL.

This fraction of lipid to be bad lipid. During the experiment

their level were lowered which was aiso reported by Dhanapakiam et al

(2008), Joshi et al (2012).

Total protein in serum: Result of total protein level in
serum at 6™ week of age in broilers is presented in table-11. Average total
protein level ranged between 3.17+0.12 g/dl in T; group and 3.59+0.11
g/dl in Ts group. Average total protein level was found to be highest in Ts
group (3.59+0.11 g/dl) and lowest in T; group (3.17+0.12 g/dl). No

significant effect was elicited by different herbs/spices on serum protein
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level in broilers, however numerical value of Ts group was more than
control.

Protein level was affected by the addition of different
additives herbs/spices during the experiment which was also reported by

Arslan and Saatci (2003),0gbuewu et al (2010) ,Saeid and AL-
Nasry(2010).

Glucose in serum: As per table-11, average total glucose
level ranged between 194.04+9.43 mg/dl in Ts group and 213.33+4.51
mg/dl in T, group. There was no significant difference among various
herbs fed groups and also between control and treatment group. However
low numerical value of T, and Ts group indicated their glucose lowering

property.

Different additives herbs/spices influence glucose level in
treatment group during the experiment which was also observed by
Obikaonu et al (2012). Saeid and AL-Nasry(2010).

BLOOD PARAMETER:

Under this parameter hemoglobin and PCV in birds were studied.

Blood hemoglobin: Result of hemoglobin level in serum at
6" week of age in broiler is presented in table-12. Average hemoglobin
level in serum ranged from 8.16+0.15 g/dl in T3 group to 9.47+0.41 g/dl in
Ts group. Statistical analysis for the effect of treatment on hemoglobin
level in birds was found to be highly significant (P<0.05). Highest
hemoglobin was estimated in Ts group (9.47+0.41 g/dl) and lowest in T;
6+0.15 g/dl). Average levels of hemoglobin in T, T, and T,
groups were 8.74£0.45 g/dl, 8.95+0.56 g/dl and 9.21+0.48 g/dl. Level of
hemoglobin in Ts was found to be significantly (P<0.05) higher but

comparable with control. There was no significant difference between T};

group (8.1

T, and T,4. Neem leaf meal affected significantly (P<0.05) in lowering the

Je7]




hemoglobin level, indicating role of some depressing agent present in
neem leaf meal.

These blood parameter were affected by the addition of
different additives herbs/spices during the experiment. Role of
herbs/spices is helpful to increase haemoglobin except slightly decrease in
neem leaf fed group. This was in agreement with the observation of Sadre
et al., (1984) and Gowda et al., (1998), Obikaonu et al (2012). Saeid and
AL-Nasry(2010). Esonu et al (2006) did not report any change in
haemoglobin fed on 5% neem leaf meal. Result showed non aggrement
with Ogbuewu et al(2010).

Packed cell volume (PCV): Result of Packed cell volume
level in serum at 6™ week of age in broiler is presented in table-12.
Average PCV level in blood ranged from 23.50+1.48 g/dl in T group to
27.50+0.76 g/dl in Ts group. Similar to hemoglobin percentage PCV
percentage in this experiment was affected and highest (P<0.05) level was
found in coriander seed meal fed group whereas lowest PCV percentage

was obtained in group fed with neem leaf meal.

PCV were affected by the addition of different additives
herbs/spices during the experiment. Role of herbs/spices is helpful to
increase haemoglobin except slightly decrease in neem leaf fed group.
This was in agreement with the observation of Sadre et al., (1984) and
Gowda et al., (1998), Obikaonu et al (2012). Saeid and AL-Nasry(2010).
Esonu et al (2006) did not report any change in pcv fed on 5% neem leaf

meal. Result showed non agreement with Ogbuewu et al(2010).
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Table-11:

week in broilers.

Effect of dietary supplement on serum parameter at 6™

Parameter

T T, T T4 Ts
Cholesterol(mg/dl) | 149.72° | 142.74® | 132.06* | 131.69° | 139.08%
+4.62 | +5.17 | +2.33 | £4.01 | +4.42
Triglyceride(mg/dl) | 156.93° | 139.31® | 140.11*| 139.81% | 138.72°
+4.44 | +9.78 | +3.00 | £5.93 | +2.33
HDL 81.93%® | 88.08" | 87.76" | 80.24* | 87.72°
cholesterol(mg/dl) | 1168 | +3.58 | +1.04 | 2.05 | +1.09
LDL 36.41° | 26.79% | 16.28% | 23.49% | 23.62®
cholesterol(mg/dl) | 1436 | +£5.45 | +1.59 | +3.71 | +4.34
VLDL 31.39° | 27.86% | 28.02% | 27.96* | 27.74*
cholesterol(mg/dl) | 1089 | +1.95 | +0.60 | £1.19 | +0.47
Protein(g/dl) 3.30 3.24 3.17 | 3.26 3.59
+0.23 | +0.19 | +0.12 | +£0.18 | +0.11
Glucose(mg/dl) 207.79 | 197.66 | 212.30 | 213.33 | 194.04
+5.83 | £5.55 | £7.60 | £4.51 | +9.43
Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly(P<0.05).
Table-12: Effect of dietary supplement on Blood parameter at 6™
week in broilers.
Parameter T, T, T Ty Ts
obin(e/d] 8.74% | 8.95® | 8.16* | 9.21® | 9.47°
Haemoglobin(g/dl) | o /o | 056 | +0.15 | 2048 | +0.41
, 24.83% | 25.83%® | 23.50% | 26.83% | 27.50P
PCV (%) +1.68 | +1.08 | +1.48 | +0.98 | +0.76

Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly (P<0.05).
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TOTAL CHOLESTEROL IN MUSCLE:

Cholesterol level in muscle and liver was also evaluated to

study the effect of herbs/spices on cholesterol level.

Total cholesterol in Liver muscle:

Results of total cholesterol level in muscle at 6™ week of age
in broiler are presented in table-13. A very good result was noted about
total cholesterol in broilers muscle during this experiment. Average total
cholesterol level in liver muscle ranged from 5.86+0.32 mg/g in Ts group
to 7.03+0.17 mg/g in T, group. The statistical analysis for the effect of
treatment on total cholesterol in liver muscle was found to be highly
significant (P<0.05). Average cholesterol level was found to be highest in
control group T; (7.03£0.17 mg/g) and lowest in coriander fed group Ts
(5.86+0.32 mg/g). Average total cholesterol in liver muscle in T,, T3, and
T, were 6.45+0.21 mg/g, 6.04+0.26 mg/g and 6.31+0.26 mg/g
respectively. Inclusion of herbs/spi;:es affected the cholesterol level but

effect of coriander seed meal and neem leaf meal were noticeable.

Total cholesterol in Thigh muscle:

Average total cholesterol level in thigh muscle ranged from
60.32+3.46 mg/100g in T, group to 73.42+1.83 mg/100g in T; group.
Statistical analysis for the effect of treatment on total cholesterol in thigh

muscle showed that all the herbs/spices were equally effective in lowering

the cholesterol.
Total cholesterol in Brest muscle:

Average total cholesterol level in Brest muscle ranged from

50.40+2.27 mg/100g in T; group to 61.59+2.23 mg/100g in T group.




Almost similar trend was noted as in thigh muscle showing

beneficial effect of herbs/spices on cholesterol level.

Table-13:  Effect of dietary supplement on muscle cholesterol at 6"
week in broilers.

PARAMETER T, T, T; T, Ts
Liver 7.03° | 6.45® | 6.04* | 6.31% | 5.86
cholesterol(mg/g) +0.17 | £0.21 | £0.26 | £0.26 | +0.32
Thigh muscle 73.42° | 64.09° | 63.87* | 60.32° | 63.66"
cholesterol(mg/100g) | +1.83 | +1.75 | +2.80 | +3.46 | +2.78
Brest muscle 61.59° | 53.49° | 50.40° | 50.46" | 60.06
cholesterol(mg/100g) | +2.23 | +2.76 | +2.27 | +1.56 | £1.65

Values with similar superscripts (row wise - a, b, ¢, d) did not differ
significantly (P<0.05).
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ECONOMICS OF PRODUCTION

Economics as influenced by different dietary treatments is
shown in table-14. Total input cost per bird was calculated on the basis of
total feed cost and cost of chicks, medicines and other miscellaneous.
Supplementation of herbs in the diet increased the cost of experimental
ration. However, when cost of feed per kg live weight gain was
considered it was found maximum in T, groups which was fed with sugar
beet and minimum in T; group which was fed with neem leaf meal. Net
profit per bird was also found highest in T5 group and lowest in T, group.

This might be due to higher cost of Sugar beet in comparison to other
herbs.

Fig.13-Economics as influenced by different
dietary treatments.

m Profit/kg.live weight(Rs.)
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Table-14: Economics as influenced by different dietary treatments.

Tl Tz T3 T4 T5

Feed cost/kg. starter
ration (Rs.) 20 25 20.50 21 21.75
Cost of starter
ration consumed 30.8 38.25 31.77 32.97 33.49
(Rs.)
Feed cost /kg.
finisher ration (Rs.) 19 24 19.50 20 20.75
Cost of finisher
ration consumed 23.18 29.04 24.96 26.40 25.11
(Rs.)
Total feed cost 5398 | 6729 | 5573 | 5937 | 586
(Rs.)
Cost of Chicks +
Medicines+ Misc. 30 30 30 30 30
(Rs.)
Total cost (Rs.) 83.98 97.29 85.73 89.37 88.6
Av. live weight of

1.315 1.398 1.441 1.468 1.410
chicks (kg.)
Market price of bird
(Rs.) at the rate of 131.50 139.8 144.1 146.8 141
Rs. 100/-
Net profit/bird (Rs.) 47.52 42.51 58.37 57.43 52.4
Profit/kg. live 36.14 | 3041 | 4051 | 39.12 | 37.16

weight (Rs.)
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SUMMARY AND CONCLUSION

Broiler production in India is rapidly increasing to combat
the need of animal protein for human population due to high prices and
shrinking supply of other animal protein sources. Broilers are one of the
most efficient nutrient convertors with respect to economy and nutritional
point of view. The trend of non-vegetarian population on the globe is
changing towards poultry meat consumption from red meat. Changes in
human diet over the past few years particularly in terms of dietary fat
intake and its effect on human health have become a major concern in
nutritional research. Various evidences have shown a strong relationship
among total fat intake and number of diseases including coronary heart
diseases, obesity, cancer, etc. Coronary heart disease is believed to have a
non-pharmacological remedy by way of physical exercise, low salt intake
and cessation of smoking while hyper cholesterolemia is still difficult and
costly to be controlled. Thus, the most practical and least expensive way
of overcoming the cardiovascular diseases is of resorting to non-
pharmacological procedures. Researches, in past, have shown that various

herbs reduce the total cholesterol and other lipoproteins in chicks as well

as in other animals.

The present study was planned to investigate the effect of
sugarbeet meal, neem leaf meal, linseed meal and coriander seed meal on
growth performance, balance of nutrients, carcass quality and lipid profile
of broilers. The entire study consisted of five treatment groups. T, group
served as control and other treatment groups, i.e., T, T3, T4 and Ts were

fed sugarbeet, neem leaf meal, linseed meal and coriander seed meal at the




rate of 2.5% in poultry ration. This experiment was conducted for 42 days
on 150 birds.

GROWTH PARAMETER

Feed intake: A good fluctuation was observed in feed intake
in every week among different group. On the whole after 6th week
average feed intake in T, (2742.40g) was found to be significantly
(P<0.05) lower than Ty, T; T4 and Ts group whereas value of T,
(2894.47g) group was found to be highest (P<0.05) among group.

Body weight: Average body weight in broilers was found to
be highly significant (P<0.05). There was no definite trend was observed
in body weight of different treatment group but all herbs were increases
body weight in treatment group than control. At 6™ week linseed fed

group had higher body weight.

Body weight gain: The average body weight gain at the end
of 1% week of age was highest in T, (linseed) group. It was observed that
broilers of T, fed with herbs at the rate of 2.5% gained significantly
(P<0.05) higher body weight than control in 1* week but not significantly
in T,, T3 and Ts group. The body weight gain in Ts (coriander) group was
found to be the highest (139.70+4.47g) at the end of 2" week. At this
stages, i.e., at the end of 2" week of age, it was observed that broilers fed
with herbs at the rate of 2.5% not gained significantly (P<0.05) higher
body weight than control. Numerically T,, T; showed lower body weight
gain than control. The average body weight gain at the end of 3" week of
age was highest in Ts group. In 4™ week body weight gain was highest
for T; group. At the end of 5™ week body weight gain highest for Ts.
Weight gain was highest for T, group at 6" weak. During 1-6" week body

178




weight gain :
St gain was - highest for T4 group. There was no definite trend was

observed in body weight gain of different treatment group.

It might be concluded that herbs had effect on body weight
gain. That might be due to effect of herbs on body metabolism.

Feed conversion ratio (FCR): Feed conversion ratio in
broilers was found to be highly significant (P<0.05) at 4" , 6% and 1-6"
week of age. There was no definite trend was observed in FCR of
different treatment group but all herbs lower the FCR in treatment group

than control. This might be due to better feed utilization in terms of body

weight gain of birds.

Performance index (PI): Significantly (P<0.05) higher
performance index was observed at 4™, 6™ and 1-6™ week of age. There
was no definite trend was observed in PI of different treatment group but

all herbs increase the PI in treatment group than control.

BALANCE STUDY

Nitrogen retention percentage: Average nitrogen retention
percentage was highest in coriander fed group. The effect of treatment on

nitrogen retention in broilers was found to be highly significant (P<0.05).

Energy metabolizability percentage: Energy

metabolizability was found to be highest in T, group, which was fed with

sugar beet. The effect of treatment was found to be highly significant

(P<0.05).
Calcium and Phosphorus retention percentage: Calcium

retention percentage was highest in group fed with coriander in diet. On

the other hand phosphorus retention percentage was found not

significantly different from control.
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The balance study showed that all the groups had significant
(P<0.05) difference except phospi?fUS retension percentage indicating

effect of feeding herbs in broilers
CARCASS CHARACTERISTIC

Byproduct percenta2e:  Byproduct percentage  was
numerically lowest in group fed with coriander followed by sugar beet.

Treatment group T; and T, had significantly (P<0.05) higher byproduct%

than contro].

Giblet percentage: Statistical analysis for the effect of
feeding herbs on giblet percentage was found to be highly significant
(P<0.05). giblet percentage was highest in group fed with neem leaf meal

followed by sugar beet, coriander and linseed.

Dressing percentage: Dressing percentage was numerically
highest in group fed with sugar beet. There was no significant difference
among various herbs fed groups and also between control and treatment

group.
SERUM BIOCHEMICAL PARAMETER

Total cholesterol in serum: Statistical analysis for the effect
of feeding herbs on total cholesterg] Jeve] was found to be highly
significant (P<0.05). The average tota] cholesterol in serum was highest in
control and lowest in linseed fed group. It was seen that feeding of
sugarbeet meal, neem leaf meal, linseed meal and coriander seed meal

effected the levels of cholesterol in brgjjers.

Triglyceride in serum: Statistical analysis for the effect of
feeding herbs on Triglyceride leve| was found to be highly significant

(P<0.05). The average Triglyceride in serum was highest in control and

30 ]
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lowest in coriander fed group. There was no significant difference among
treatment groups. It was seen that feeding of sugarbeet, neem leaf meal,

linseed and coriander effected the levels of cholesterol in broilers.

High density lipoprotein (HDL) in serum: The effect of
treatment on HDL level was found to be highly significant (P<0.05).
Average HDL level was found highest in Sugar beet fed group and lowest

in linseed fed group.

Low density lipoprotein (LDL) in serum: LDL level was
found to be highest in control and lowest in case of T; group, which was
neem leaf meal fed. The statistical analysis for the effect of treatment on

LDL level was found to be highly significant (P<0.05).

Very low density lipoprotein (VLDL) in serum: The
statistical analysis for the effect of treatment on VLDL level was also
found highly significant (P<0.05). The average VLDL level was found to

be highest in control and lowest in coriander fed chicks.

Protein in serum: There was no significantly difference
between control and treatment group but numerically coriander fed group

had higher protein value than control.

Glucose in serum: There was also no significantly difference
between control and treatment group but numerically coriander fed group

and sugar beet fed group had lower glucose value than control.

BLOOD PARAMETER

Hemoglobin: Coriander followed by linseed and sugar beet
fed group had numerically higher hemoglobin value than control. There

was no significantly difference between control and sugarbeet, linseed fed

e
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group but in coriander and neem leaf meal fed group value was

comparable with control. Neem leaf meal had lower value than control.

Packed cell volume: Coriander followed by linseed and
sugar beet fed group had numerically higher PCV value than control.
There was also no significantly difference between control and sugarbeet,
linseed fed group but in coriander and neem leaf meal fed group value was

comparable with control. Neem leaf meal had lower value of PCV than

control.

MUSCLE CHOLESTEROL PARAMETER

Total cholesterol in muscle: The effect of treatment on total
cholesterol in muscle was found to be highly significant (P<0.05). The
average cholesterol level in liver was found to be highest in control group
and lowest in coriander fed group. The average cholesterol level in Thigh
muscle was found to be highest in control group and lowest in linseed fed
group. In brest muscle it was highest for control and lowest for neem leaf
meal fed group. There was no definite trend obsorbed between different
treatment groups. Various herbs reduced the level of total cholesterol in

muscle with respect to control.

Economics of production: Supplementation of herbs in the
diet increased the cost of experimental ration. Cost of feed per kg. Live
weight was found maximum in case of T, group which was fed with sugar
beet and minimum in T3 group which was fed with neem leaf meal. This

may be attributed to high cost of sugar beet in comparison to other herbs.

CONCLUSION:

(i) A good fluctuation was observed in feed intake in every week

among different group. However, birds fed with linseed had
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(i)

(i)

(iv)

v)

better feed consumption in comparision to other treatment

groups.

Broilers fed with herbs at the rate of 2.5% gained
significantly (P<0.05) higher body weight than control.
Effect of herbs on body weight gain indicated that herbs can
effect accretion of body weight. Among different groups,
linseed fed group showed highest body weight gain at 6

week of age.

Both FCR and PI were seen better in supplemented groups in
comparision to control. Thus, it can be concluded that growth
parameters  showed  positive inclination  towards

supplemented groups.

In study of balance of nutrients, nitrogen and calcium
retention percentage was seen highest among coriander fed
groups while no significant change in phosphorus retention in
treatment group and control. Metabolisable energy was

maximum in case of sugar beet fed groups.

Carcass traits like giblet% and dressing percentage also
showed better results in herbs supplemented groups with
respect to control. Neem leaf meal group showed
significantly (P<0.05) highest giblet% than control. Among
different herbs, sugar beet fed group had highest dressing
percentage numerically but not significantly than control.
Neem leaf meal fed group and linseed fed group showed

significantly (P<0.05) highest byproduct % than control.
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(vi)

(vii)

(viii)

(ix)

(%)

Various herbs, like, sugarbeet, Neem leaf meal, Linseed and
Coriander affected significantly (P<0.05) the levels of total
cholesterol and lipoproteins in serum and meat of broilers.
Though, all herbs / spices reduced the level of total
cholesterol in serum, but no definite trend was shown by

different treatment group.

Lipoproteins like HDL, LDL and VLDL were also affected
significantly (P<0.05). Highest HDL and lowest LDL was
observed in sugarbeet fed group and Neem leaf meal fed
group respectively while VLDL was minimum in group

supplemented with coriander.

In case of protein and glucose in serum there was no

significantly difference between control and treatment group.

Highest hemoglobin and lowest hemoglobin was observed in
coriander fed group and neem leaf meal fed group
respectively while neem leaf meal fed group had lower value
than control. Similar trend was observed in PCV also. It may
be concluded that feeding of sugarbeet, linseed and coriander
in broiler with poultry ration may be helpful in increasing

haemoglobin and PCV value in Broiler blood.

In case of total cholesterol in muscle, no definite trend was
shown by different treatment group but it may be concluded
that feeding of sugarbeet, neem leaf meal, linseed and
coriander in broiler with poultry ration may be helpful in

production of low cholesterol meat.

84




(xi) Supplementation of various herbs increased the total feed

cost marginally, except, in case of feed supplemented with
sugar beet with respect to control. Net profit per bird and
profit per kg. live weight was highest in group fed with neem

leaf meal.

Thus, it may be concluded that inclusion of Herbs in poultry

ration may prove helpful in production of low cholesterol meat.

RECOMMENDATIONS:

1.

It is recommended to use as feed supplements sugarbeet
meal, neem leaf meal, linseed meal and coriander seed meal
to broilers in their starter and finisher diets as 2.5% feed
supplement in diet used in this study. However, further

research is required to assess present findings.

Sex, house conditions and management practices should be
investigated in order to shed light on exact effect of herbal

plants on the tested parameters.
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ANNEXURE

I. Analysis of variance for the effect of treatment on Feed
intake in broilers:

i,‘;“rf:fl:: df. S.S. M.S. F
Treatment 4 470151.717 [ 117537.929 | 2.295"
Period 1 57298.549 | 57298.549 1.119™
Error 145 0.000 0.000

** = significant at P<0.05

II.  Analysis of variance for the effect of treatment on body
weight in broilers:

%‘;‘::f];’: d.f. S.S. MLS. F
Treatment 4 437811.265 |109452.816 | 9.219™
Period 1 219633.975 |219633.975 | 18.499™
Error 145 1721516.680 | 11872.529

** = significant at P<0.05

III. Analysis of variance for the effect of treatment on body
weight gain in broilers:

Source of d.f. S.S. MLS. F
Variance
Treatment 4 400673.024 |100168.256 | 8.444™
Period 1 201205.571 |201205.571 | 16.961"
Error 145 1720076.649 | 11862.598

** = significant at P<0.05




IV. Analysis of variance for the effect of treatment on FCR in

broilers:

Source of

Variance d.f. S.S. M.S. F
Treatment 4 0.452 0.113 4.787"
Period 1 0.222 0.222 9.403"
Error 145  |3.422 0.024
** = significant at P<0.05
V. Analysis of variance for PI in broilers:

ﬁ,‘;‘;{;z;’: d.f. S.S. M.S. F
Between Treatment | 4  |276363.119 |69090.780 | 5.634"
Period 1 154645.851 |154645.851|12.6117
Error 145 | 1778133.882 | 12262.992

** = gjgnificant at P<0.05

VI. Analysis of variance for Nitrogen retention in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 20.408 |5.102 4.100"
Error 15 18.664 1.244

** = significant at P<0.05



VIL. Analysis of variance for Energy metabolisability in

broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 32.636 [ 8.159 | 3.843"
Error 15 31.843 [ 2.123

** = gignificant at P<0.05

VIII. Analysis of variance for Calcium retention in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 22.590 | 5.648 3.683"
Error 15 23.003 | 1.534

** = significant at P<0.05

IX. Analysis of variance for Phosphorus retention in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 7.583 | 1.896 1.490N8
15 19.084 | 1.272

Error

NS =Non significant




X. Analysis of variance for the effect of treatment on dressing

percentage in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 13.420 | 3.355 0.963"°
Error 25 87.089 | 3.484

NS = Non significant

XI. Analysis of variance for the effect of treatment on giblet

percentage in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 7.766 |1.942 | 11.931™
Error 25 |4.068 |0.163

** = significant at P<0.05

XII. Analysis of variance for the effect of treatment on

byproduct percentage in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 39.73519.934 12.667"
25 19.606 | 0.784

Error

#* = sjgnificant at P<0.05




X111.Analysis of variance for the effect of treatment on Total
cholesterol level in serum in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 1383.046 | 345.762 | 3.2317
Error 25 2675.632 1 107.025

** = significant at P<0.05

XIV. Analysis of variance for the effect of treatment on
Triglyceride level of serum in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 1467.923 | 366.981 | 1.855™
Error 25 | 4947.131|197.885

** = significant at P<0.05

XV. Analysis of variance for the effect of treatment on HDL
level of serum in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 338.945|84.736 | 3.187"

Error 25 |664.781|26.591
** = gignificant at P<0.05




XVL. Analysis of variance for the effect of treatment on LDL
level of serum in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 1278.423 | 319.606 | 3.172™
Error 25 2518.741 (1 100.750

*# = significant at P<0.05

XVII .Analysis of variance for the effect of treatment on VLDL
level of serum in broilers:

Source of Variance d.f. S.S. M.S. F

Between Treatment 4 58.717 |14.679 | 1.855"

Error 25 197.885 | 7.915

** = significant at P<0.05

XVIII. Analysis of variance for the effect of treatment on Protein
level of serum in broilers:

Source of Variance d.f. S.S. M.S. F

Between Treatment 4 0611 [0.153 | 0.857™S
Error 25 4458 (0.178
NS =Non significant




XIX. Analysis of variance for the effect of treatment on Glucose
level of serum in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 1825.79 |456.447| 1.641™°
Error 25 6954.698 | 278.188

NS =Non significant

XX. Analysis of variance for the effect of treatment on
Hemoglobin level of blood in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 5.964 |1.491 1.324"
Error 25 128.163|1.127

** = gjgnificant at P<0.05

XXI. Analysis of variance for the effect of treatment on PCV
level of blood in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 60.800 | 15.200 | 1.6417
Error 25 231.50 | 9.260

** = significant at P<0.05



XXITI. Analysis of variance for the effect of treatment on Total
cholesterol in liver in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 4907 {1.227 | 3.284"
Error 25 [9.340 |0.374

** = significant at P<0.05

XXIII. Analysis of variance for the effect of treatment on Total
cholesterol in thigh muscle in broilers:

Source of Variance d.f. S.S. M.S. F
Between Treatment 4 579.842 |144.961| 3.559”
Error 25 |1018.151 |40.726

** = significant at P<0.05

XXIV. Analysis of variance for the effect of treatment on Total
cholesterol in brest muscle in broilers:

Source of Variance d.f, S.S. M.S. F
Between Treatment 4 677.551 |169.388 | 6.169"
Error 25 | 686.429 |27.457

** = gignificant at P<0.05



