EFFECT OF CLOVE (FEED AND WATER GRADE)ON LAYERS PERFORMANCE
AND EGG QUALITY

ABSTRACT|
An experiment was conducted for 8weeks to determine the effect of clove (feed and water
grade) on laying performance, egg quality and chemical composition. Two hundred and ten
(210) point of lay (18 weeks old) of Isa brown breed were randomly allotted after weigh
balance into seven treatments of five replicates. Seven Dietary treatments (Diet 1,2,3,4,5,6,7)
were established for control, 0.5, 1.0g/kg in feed, 0.5, 1.0¢g/liter of water, 0.25g/kg and
0.25g/litre, 0.5g/kg and 0.5¢/litre of clove powder in feed and water respectively. Egg
samples were stored at 4™, 6™ and 8™ week of the experiments and analyzed at the end of the
experiment to have 4, 2 and Oweek(s) of storage. Proximate composition and lipid profile of
eggs was chemically and statistically analyzed a completely randomized experimental design
of a factorial arrangement. The results showed that the  inclusion . of clove
(Syzygiumaromaticum) increased performance of the layer birds.in‘term:of egg production at
0.5g (clove in their water) and 0.5g9+0.59 (clove powder in their feed and water) respectively.
The result also indicated that internal egg qualities were best'at the combination of feed and
water (0.59+0.5g). The interaction effect of storage time and mode‘of administration of clove
on the proximate composition of eggs laid by the birds:was best at Oweek and 4weeks storage
duration. The storage time on lipid profile of eggs laid by birds fed:with clove was observed
to be best at 4 weeks due to the reduction of cholesterol: In‘eonclusion, the addition of clove
in feed and water at 0.5g+0.5g can be best recommended due to the increase in laying
performance, egg quality. Also, the proximate:composition and lipid profile of eggs stored
was best at this level of inclusion.

INTRODUCTION . | {

Eggs are among the few foods‘that are used throughout the world regardless of religion and
ethnic groups (Stadelman and Coterilli, 2001). Egg is an affordable nutrient rich food that
contains highly digestible proteins, ‘minerals, lipids and vitamins which are essential in
human diet. Eggs are one of the most complete foods yet, the industry is been put under
severe pressure largely due to the, controversial reports regarding its cholesterol content
(Basmaciogluet al;, 2003). Cardiovascular diseases are more related to the fatty acid profile
of eggs rather than the cholesterol content itself (Simopolus, 2000). Fatty acids are the
compound most susceptible to oxidation (Fennema, 2000).

Antioxidants, are;.added to layers diet to minimize lipid oxidation and to enhance the
consumer satisfaction of eggs (Galobartet al., 2001). Antioxidants can be categorized into
two main classes; synthetic and natural antioxidants, and are frequently used in the food
industry to_prevent oxidation of lipids. Natural antioxidant such as garlic has been found to
improve laying performance and egg quality in laying hens (Mulugeta and Olobatoke, 2011).
Clove possesses strong antioxidant activity which is comparable to the activities of the
natural antioxidant (Dorman, 2000). Clove has the highest capacity to give off hydrogen and
reduce lipid peroxidation. The antioxidant activity of clove bud extract and its major aroma
components, eugenol and eugenol acetate were comparable to that of natural antioxidant a—
tocopherol (Lee and Shibamoto, 2001). Clove also possesses antifungal, antiviral,
antimicrobial, antidiabetic, anti-inflammatory and anthrombotic properties. Clove also
showed a significant inhibitory effect against hydroxyl radicals and act as iron chelator
(Gulciniet al., 2004).
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Egg lipids are highly concentrated in yolk and are made up of lipoprotein, triacyglycerol and
cholesterol. The lipid content in fresh egg yolk as observed by Niesel (1998) is approximately
30%. Egg composition is relatively consistent in terms of total protein, total lipid,
phosphorus, essential amino acids, iron and phospholipids. Some other components such as
fatty acid composition, vitamins, cholesterol content, carotenoids , mineral contents and
antioxidants are influenced by the diets of the hen and are more variable (Hargis et al., 1991)

Egg quality and its healthy nutrient composition are determined by the hen’s age,
environment, genetic and feed quality especially manipulated with added nutrients
(Bertechini, 2003). The quality of eggs is affected by both internal and external factors. Egg
quality is determined by the egg shape, strength of the shell, quality of albumen and yolk
index. External and internal quality of eggs depends mainly on breed and duratien of storage.

As egg is laid, deterioration starts due to loss of moisture, co, and entrance of bacteria via the
egg shell pores. Shin et al (2012) reported that refrigeration preserves egg for along:period of
time. However, considering the economic challenges in power supply. there is need to
establish an alternative means of preservation. The effects of natural antioxidant have been
found to prevent deterioration and improve quality of stored eggs. (Cherian et al:, 1996).

The general aim of the study was to determine the effect of clove (feed and water grade) on
laying performance, egg quality and chemical composition.

MATERIALS AND METHODS|
Experimental site

The experiment was carried out at the Poultry Unit of Teaching and Research Farm, Faculty
of Agricultural sciences, LadokeAkintola® University of Technology, Oyo state, Nigeria
which lies on longitude 4°10" East at Greenwich meridian and latitude 8°10" North at equator.
The altitude is between 300 and 600m above sea level while the mean temperature and
annual rainfall are 27°C and 1247mm respectively (Ayinla and Odetoye, 2015).

Procurement of test ingredient

Dried clove buds was purchased from-OjaJagun market in Ogbomosho, Oyo state. The dried
clove buds was ground:into a powdered form and stored for usage.

Experimental animals and management

Two hundred and:ten (210) point of lay (18 weeks old) of Isa Brown breed were purchased
from a reputable farm.-The birds was weighed prior to the commencement of the experiment
and distributed randomly into seven (7) treatments. Thirty birds were assigned to each
treatment which:was. replicated ten times at three (3) birds per replicate. The birds were
managed inia 2:tier battery cage. Before the arrival of birds the cage and pen area was
cleaned and disinfected. All necessary vaccination and medication was administered. Feeding
(Metabolizable Energy (ME): 2700Kcal/kg; Crude Protein (CP): 18%), drinking, drugs,
vaccination, egg collection was properly monitored. The experiment lasted for 8(weeks).

Experimental layout

Diet 1: Control (0% clove in feed and water).

Diet 2: 0.5g of clove/1kg of feed.

Diet 3: 1.0g of clove/1kg of feed.

Diet 4: 0.5g of clove/1litre of water.

Diet 5: 1.0g of clove/1litre of water.

Diet 6: 0.25g of clove/1kg of feed and 0.25g of clove/litre of water.
Diet 7: 0.5g of clove/1kg of feed and 0.5g of clove/litre of water.
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Data collection
Feed intake
The experimental diets offered to the birds were weighed and leftovers were collected and
weighed. The difference between the quantity offered and the leftover was calculated to get
the daily feed intake as follows:
Feed intake (gram/bird/day) = Quantity supplied - Leftover

Number of birds x Number of days

Weight gain
The weight of birds was taken and recorded weekly using a weighing scale. The
average weight of birds was calculated among each replicates and treatments.

Feed conversion ratio
Feed conversion ratio is calculated thus; Feed intake
Weight gain
Hen-day production (HDEP): This was calculated as
HDEP =Total number of eggs produced during the week X 100
Total number of birds x No of days

Mortality
Mortality was also recorded.
Egg quality analysis
Egg was analyzed based on;
Internal egg quality analysis
Yolk index = Yolk height
Yolk width
Albumen height using spherometer.
Haugh unit=100log(H+1.57- 1.7W°%); _H= Albumen height W= weight of the egg.
Albumen weight=Egg weight- (yolk weight+ shell weight+ membrane weight).
Yolk colour using yolk fan.
Albumen percentage = Albumen weight x 100
Egg weight
Yolk percentage = ‘Yolk weight x 100
Egg weight
External egg quality analysis
Egg shape index =, Egg width
Egg height
Eqgg shell thickness = measurement of the middle + bottom + upper Part of the eqg
3

Egg weight using'weighing scale

Egg storage

Egg was stored at 4™, 6th, 8th weeks and analyzed at the end of the experiment to have 4, 2
and 0 week(s) of storage respectively.

Chemical analysis

Proximate analysis

The proximate analysis of the eggs was carried out according to the method of A.0.A.C
(2005).

Lipid profile

Lipid profile of egg samples was determined as published by Richmond (1973) to estimate
the total cholesterol, low density lipoprotein, high density lipoprotein, triacyglyceride.



Statistical analysis

Data collected were analyzed within a completely randomized design in a factorial
arrangement (SAS,2000).Significant differences among treatment were separated by
Duncan’s multiple range test.

RESULTS AND DISCUSSION
RESULTS

Performance of laying birds fed with clove

Table 1 shows the performance of layers fed with different inclusion levels of.clove. There
were significant (p<0.05) differences among all parameters except water.intake and body
weight gain. The inclusion level of (0.5g+0.5g) in feed + water has the_best performance in
all parameters except for feed conversion ratio.

Inclusion levels of Clove on Physico-Chemical Properties of eggs

Table 2 shows the effect of different inclusion level of clove on egg quality: There were
significant (p<0.05) differences among the internal egg parameters such:as albumen height,
haugh unit, yolk index, yolk color, yolk and albumen. The result also shows significant
differences (p<0.05) among the external parameters such asegg weight, egg shell thickness
except for egg shape index, membrane % and shell.. The Chemical properties showed that
control gave the highest (P<0.05) in crude protein, moisture:contents and crude fiber (Table
3). The inclusion of clove at 1.0g in either water or feed gave a superior value for Ash, Crude
protein and calorific values with 2.55, 36:79 and 1516.82 respectively. Inclusion of clove at
1.0 g in diet and water also improved (P<0.05).the lipid‘profile with a lowest values gotten in
LDL (65.46mg/di) highest value in HDL (4.98 mg/di):and Lipid peroxidation (18.36).

Mode of Administration of Clove On Physico-Chemical Properties of eggs

Table 3 showed the effect of mode of administration of clove on phyisico-chemical properties
of egg. There were significant differences (p<0.05) among the treatments except egg shape
index, yolk index yolki(%) percentage and albumen (%) percentage. Birds on feed containing
clove had the highest (p<0.05) egg weight (48.44), haugh unit (50.48) and shell (%)
percentage (10.11) respectively followed those on water containing clove had the highest
(p<0.05): egg shell thickness (0.31) and albumen height (5.17) while those fed on feed +
water ‘containing. clove had the highest (p<0.05) egg shell thickness (0.31), albumen height
(5.39) and.yolk colour (4.42). Moreover, birds on control containing no clove had the lowest
(p<0.05) egg weight (44.87).Eggs from feed+water grade inclusion of clove improved
(P<0.05). the crude protein and calorific values as compared to other mode of administration
and control.'Water grade had superior (P<0.05) for ash while the highest value for CHO was
found in feed grade.Generally, all modes of administration of clove improved (P<0.05) the
lipid profile of eggs as compared with the control.

Storage time on Physico-Chemical Properties of eggs from laying birds fed with Clove

All parameters declined with the storage time for both external and internal quality
assessment of egg from layers fed with antioxidants (Table 4). Day 0 recorded highest values
(P<0.05) for egg weight, shell thickness, albumen height, albumen %, yolk colour and shell
% while the least was found at 4™ week of storage. Similar trend was followed with the
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proximate composition but reverse was the case in lipid profile as the quality was improved
as the storage time increased.

Interaction Effect of Method of Administration and Different Inclusion Levels of Clove
on Physical and Chemical Properties of Eggs

Table 5 shows the effect of different inclusion levels of clove on physical quality of eggs.
There were significant differences in eggshell thickness, albumen height, Haugh unit
(p<0.05).

Table 6 shows the effect of method of administration and different inclusion levels of clove
on Chemical composition of eggs. Crude protein was positively improved at the ‘feed+
water” and ‘water’ method of administration at both inclusion levels as shown in table 4.
Crude lipid was increased at 0.5g/kg + 0.5g/kg clove inclusion in feed and.water. Energy
(calorific) was best at all methods of administration and different inclusion levels compared
to control. Cholesterol decreased at the ‘water’ method of administration at.bath inclusion
levels and at 0.5g/kg +0.5¢/l inclusion level in feed and water respectively.

Table 1: Performance of layers fed with different inclusion.levels of:clove.

FEED WATER FEED + WATER
Parameters Control  0.5¢ 1.0g9 0.59 1.0g9 0.25g+0.25g 0.5g+0.5g
Initial 1.33¢ 1.32° 1.3° 1.38" 1.27¢ 1.25¢ 1.41%
Final 1.33 1.36° 1.31° 1.38% 1.27° 1.26° 1.42
BWG 0 0.04 0.01 0 0 0.01 0.01
FI(Kg/bird/day) 0.081%  0.065" 0.076° . 0083*  0.08% 0.076° 0.085°
MORTALITY 0 0 0 0 0 0 0
%PROD 77.74° 69.88° 71.19° .80.24° 76.9° 72.74¢ 87.26°
No of egg 11.66°  10.48° 10.68°  12.04°  11.54° 10.91° 13.09%
HDEP 0.78° 0.71¢ 0.71¢ 0.81° 0.69¢ 0.74¢ 0.87°
FCR 1.28° 1417 1.23¢ 1.27° 1.31° 1.29° 1.28°
WI(L/bird/day) 0.033 0.033 0.033 0.034 0.034 0.034 0.035

¢~ Means along.the same row with different superscripts are significantly different (P<0.05).
BWG- Body weight gain, % PROD - % Production, HDEP- Hen day egg production, FCR-
Feed conversion ratio; WI- Water intake.

Table'2: Effect of inclusion levels of Clove on Physico-Chemical properties of Eggs

Parameters Control 0.59 1.0g SEM
Physical Properties

Egg weight 48.44° 45.11° 45.31° 2.34
Egg shape index 0.78 0.76 0.77 0.23
Egg shell thickness 0.28 0.30 0.30 0.21
Albumen height 4.99 4.50 5.03 1.02
Haugh unit 46.77° 50.43° 47.49° 321
Yolk index 0.25 0.21 0.26 0.21
Yolk colour 3.78 3.84 3.83 1.02

Yolk % 27.76° 28.16° 26.39° 2.34



Albumen %

Shell %
Membrane %
Proximate

Crude Lipid

Ash

Moisture

Crude protein

CF

CHO

Calorific

Lipid profile
CHOLESTROL (mg/di)
HDL(mg/di)
LDL(mg/di)
TRIGLYCERIDE
Lipid peroxidation

65.21°
9.52
0.60

22.49°
2.24"
30.122
34.58°
1.64°
13.48°
1392.05°

276.560
1.99°
88.86°
318.31°
17.242

61.32°
10.06
0.52

20.49°
2.40°
26.84°
36.11°
1.47°
18.74%
1494.32°

274.300
2.03"
68.64°
384.19%
16.35°

62.75"
10.00
0.56

20.78°
2.55°%
27.43°
36.79%
1.47°
15.75°
1516.82%

249.15
498
65.46"
311.96°
18.36%

3.24
1.45
0.23

0.42
0.74
0.53
0.53
0.20
0.65
10.18

5.02
0.23
2.43
3.43
121




Table 3 Effect of Mode of Administration of Clove on Physico-Chemical properties of Eggs

Parameters Control Feeds Water Feed+Water SEM
Physical Properties
Egg weight 44 87° 48.44° 45.79° 45.78" 0.55
Egg shape index 0.78 0.78 0.76 0.78 1.08
Egg shell thickness 0.28° 0.30° 0.31° 0.31° 0.01
Albumen height 499" 437" 5.17° 5.39° 0.14
Haugh unit 46.77° 50.48° 47.45° 46.46" 0.80
Yolk index 0.25 0.22 0.26 0.28 0.01
Yolk colour 3.78" 367" 3.95 4.42° 0.16
Yolk % 27.76 27.54 27.01 27.72 0.50
Albumen % 64.21 61.49 62.58 62.76 0.67
Shell % 9.52° 10.11° 9.95° 9.94° 0.20
Membrane % 0.60° 0.55° 0.53" 0.55° 0.04

Proximate composition

Crude Lipid 25.48° 19.51° 21.18% 21.20%® 2.32
Ash 2.24° 2.21° 2.91° 1.78° 1.02
Moisture 30.12° 25.37° 28.50" 27.54° 2.12
Crude protein 32.60° 35.11° 35.11° 36.59° 3.23
CF 1.64 1.66 1.55° 1.42° 1.07
CHO 13.49° 21.28° 13.09° 17.36" 1.32
Calorific 1392.05%. 1526.13° 1454.45° 1536.12° 7.43
Lipid profile
CHOLESTROL (mg/di) 401.57° 306.38" 276.56° 210.14° 7.28
HDL(mg/di) 4.98° 2.52° 3.90° 1.161° 1.98
LDL(mg/di) 82.42° 68.64° 66.52° 67.54° 3.23
TRIGLYCERIDE 318.31° 396.45° 318.09° 329.70° 332

Lipid peroxidation 17.24° 14.19° 23.66° 21.26° 2.46




Table 4: Effect of storage time on Physico-Chemical properties of Eggs from layers feed with
clove

weeks
Parameters 0 2 4 SEM

Physical Properties

Egg weight 48.55° 46.43° 42.60° 0.36
Egg shape index 0.76 2.59 0.78 0.71
Egg shell thickness 0.51° 0.21° 0.30° 0.12
Albumen height 7.52° 3.62° 3.78" 0.09
Haugh unit 13.10° 61.84° 65.43" 0.52
Yolk index 0.372 0.21° 0.17° 0.00
Yolk colour 5.45° 543 1.05" 0.10
Yolk % 23.71° 28.88% 29.26° 0.33
Albumen % 32.03% 28.37" 25.79° 0.33
Shell % 66.05° 61.01° 60.60° 0.44
Membrane % 9.66° 957" 10.55° 0.13
Proximate

Crude Lipid

Ash 2.77% 2.48° 1.61 1.21
Moisture 27.04 27.62 28.03 3.23
Crude protein 40.00 33.80° 34.77° 4.23
CF 1.49° 1.53° 1.66° 1.32
CHO 10.94° 16.59° 22582 3.23
Calorific 1519.85°  1424.60° 1523.60° 4.23

Lipid profile

CHOLESTROL(mg/di) 284.90 284.31 223.75 4.67
HDL(mg/di) 3.92 372 3.90 0.23
LDL(mg/di) 73.58 86.62 54.49 2.13
TRIGLYCERIDE 361.14 41452 262.96 3.45

Lipid peroxidation 14.02 11.44 26.56 2.01




Table 5: Interaction effect of mode of administration and inclusion level of clove on egg quality parameters.

Feed Water Feed +Water

Parameters Control 0.5 1.0 05 1.0 0.25+0.25 0.5+0.5 SEM
Egg wt(g)

48.44° 4467 4506%  46.02° 45.55¢ 45.00% 46.56™ 0.55
Egg shape index 0.78 0.78 0.78 0.77 0.75 0.78 0.78 1.08
STH(mm) 0.28 0.30 0.30 0.32 0.30 0.30 0:32 0.01
Albumen 4.99% 4.06¢ 4.67° 4.94% 5.39% 5.20% 5.56% 0.14
height(mm)
Haugh unit 46.77° 55.24°  4571° 45.62° 49.27% 45.56%° 47.35%® 0.80
Yolk index 0.25% 0.20¢ 0.23% 0.22% 0.29% 0.27% 0.29% 0.01
Yolk colour 3.78° 3.67° 3.67° 4.0 3.89% 4,08% 4.56° 0.16
Yolk % 27.76% 29.02° 26.06° 27.30° 26.72° 26.64° 28.79% 0.50
Albumen % 64.21% 60.35¢ 62.62°  62.28° 62.88% 64.80% 60.72% 0.67
Shell % 9.52 10.15 10.06 9.96 9.94 9.89 9.98 0.20
Membrane% 0.60 0.51 0.58 0.53 0.53 0.63 0.47 0.04

= Means along the same row with different superscripts are significantly different (P<0.05).
Egg wt — Egg weight (mm), STH (mm) - Shell Thickness



Table 6:Effect of Method of Administration and Different Inclusion Levels of Clove on Proximate Composition of Egg

Feed Water
Feed+ Water
Parameters Control 0.5g/kg 1.0g/kg 0.5¢/1 1.0g/l 0.25g/kg+0:25g/ " 0.5g/kg+0.5g/I SEM
Proximate
Crude lipid 21.49° 19.67° 19.35°  23.27° 19.10° 18.53° 23.90° 0.73
Ash 2.24P 2.48° 1.94° 3.022 2.80° 1.56° 2.00° 0.13
Moisture 30.12% 26.65° 24.10° 26.93° 30.07% 26.96° 28.13" 0.92
Crude protein 3457° 34.57° 35.66° 36.33° 36.86° 37.43° 37.87° 0.21
Crude fiber 1.64° 1.58° 1.74? 147° 1.64° 1.36° 1.49° 0.04
Cholesterol 13.48° 20.70° 21.85° 13:38° 12.80° 22122 12.61¢ 1.13
Calorific 1392.05°  1499.64°  1552.64°  1454.90°  1454.02°  1595.93% 1476.31° 17.64
Lipid profile
CHOL 276.56 326.07 286.69 265.82 271.49 231.01 189.26 3.21
HDL 498 2.10 0.:83 1.88 4.04 2.10 1.11 0.36
LDL 68.64 87.62 77.22 89.25 43.79 59.71 75.37 3.32
TAG 318.31 427.61 365.28 436.90 199.28 288.07 371.33 3.32
LIPID 17.24 1142 16.96 14.07 19.17 23.56 18.96 2.54

PEROXIDATION

a,b,c

shows that there are significant differences between means having different superscripts within the row.



DISCUSSION

The inclusion of clove in the feed and drinking water of layers have effect on the Final body
weight, body weight gain, daily feed intake, feed conversion ratio, % Production, number of
eggs produced and egg production rate. The influence of clove on the body of these birds
could be as a result of its antimicrobial and anti-protozoal properties which according to Kale
et al., (2003); Bishnuet al., (2009), helped to reduce the microbial load and thus improved the
feed consumption and feed efficiency of the birds. Hanafy and Hatam, (1991) corroborated
the claim the improvement in weight gain of the birds using clove in their feed and water may
probably be due to the fact that clove extract inhibits growth of intestinal bacteria such as S.
aureus and E. coli.

This result was also in line with the report of Siddig and Abdelati, (2001) in their.work on
broiler fed rations containing turmeric and cloves showing higher weight gain.'Canogullariet
al., (2009) found that 1% garlic supplementation gave heavier weight of hen compared to the
2% dose. There was no mortality among the treated birds throughout the duration of
experiment an indication that clove in the feed and drinking water of the birds were not
deleterious to the health of the laying hens.Although birds fed rationsisupplemented with
clove powder utilized their feed more efficiently as those fed ration without addition of the
clove and improved their % production even better than control. These results agreed with
results of Kaya et al., (2013), Gandomaniet al., (2014), Bozkurtet-al., (2012), who observed
improvement of egg production of laying hens fed diets'supplemented with clove.

Effects of different inclusion level of clove on egg quality (Table 2) shows that the egg
weight was highest in control group and:those birds placed on treatments shows depressed
value in term of egg weight. The addition ofclove powder supplementation to feed and water
had a significant effect. These results are in contrast with Gandomaniet al., (2014), who
introduced that the clove buds added into-hens feed had significant effect on egg weight. Li et
al., (2010) also reported that there.is a significant correlation between daily feed intake on
egg production and egg weight; they:reported that a reduction in feed intake decreased egg
weight. Egg shell thickness were depressed in all treatment groups and only 0.5g in water and
0.5g+0.5¢g in feed +water that.shows better shell thickness. The significance decreased in egg
shell thickness may be/due to:.an inadequate or improper absorption of calcium due to
supplementation of clove. This disagrees with the findings of Lawal, (1992) who reported
that supplementation of cassava root meal in the diets of hens was not impaired with the
calcium ‘metabolism.-Shell thickness is a function of the calcium and phosphorus levels in
layers ration;, It'is also an indication of the specific gravity (relative density of eggs) since
both. are positively correlated Oluyemi and Roberts, (1979). The results indicate that the
addition of clove powder into complete feed mixtures and drinking water for laying hens had
a negative.impact on albumen height. Haugh unit score, the key indicator of interior egg
quality, similarity was observed in all dietary treatment. This result is corroborate with the
findings of Radwanet al., (2008) who reported that non- significance influenced by diets
supplemented with thyme powder.

In egg yolk index, similarity was observed but it was improved in 1.0g in water,
(0.25g+0.25¢q) in feed + water and (0.5g+0.5¢g) in feed + water respectively. This disagree
with Nasiroleslamiet al., (2010), who adding essential oils of fennel (Foeniculumvulgare) and
ginger (Zingiberofficinale) to diets did not effect on egg index and yolk index. In egg yolk
colour, similarity was also observed but it increased in (0.25+0.25 feed and water) and
(0.5+0.5 feed and water) supplemented with clove powder. Shades of yellow colours on the



colour scale Hoffman La Roche were in the normal range for the add clove powder.
Gandomaniet al., (2014) observed after the addition of clove bud no significant difference to
the yolk colour. (Yang et al., 2003) increased the intensity in yolk colour of addition 2%
concentration of green tea. Canogullariet al., (2009) and Aziza et al., (2013) recorded in the
experimental group with the addition of saffron in a dose of 20 mg/kg significantly different
in yolk colour.

Interaction effect of storage time and mode of administration of clove on the proximate
composition of eggs laid by the birds was also significance on the ether extract, ash, moisture,
crude protein, crude fibre, cholesterol and calorific. Ether extract is favorably influenced by
the clove supplementation and duration of storage. There is a significant correlation between
1.0g in feed and 0.5g in water at O week. Similar trends also observed at 4weeks.The possible
reason behind this might be the higher moisture retention by clove. This finds centradict with
the findings of Goswamiet al., (2013) on effect of natural preservatives on, sensory and
microbiological properties of quail egg reported no significant differences for. the mean
protein, fat and ash contents in between the treatments except for mean moisture content
which differed significantly between treatments throughout the storage period. However,
protein and cholesterol content decreased with minor values during storage in all treatments
due to lipid and protein oxidation.

The incorporation of clove affected considerably:totali,egg cholesterol, high density
lipoprotein, Low Density Lipoprotein (LDL) and TriacylglycerideTAG). Therefore, during
the 0 week and 2 weeks the total cholesterol in eggs inereased again. Canogullariet al.,
(2009), Khan et al., (2007), Yalginet al., (2006) and Chowdhury et al., (2002) reported that
clove supplementation powder significantly decreased the egg cholesterol content. Azeke and
Ekpo, (2009), incorporated garlic and tea:powder with'different doses into laying hen feeds.
They observed a significant reduction in total cholesterol of egg yolk, low density lipoprotein
(LDL), high density lipoprotein (HDL) and total triglycerides which is also observed in this
study. Though weeks of egg storage laid:by laying birds supplemented clove into their feed
and water especially at 4weeks storage were affected favourably. Azeke and Ekpo,(2009)
explained further that anticholesterolemic agents found in clove can be responsible for
reducing the cholesterol" content of egg yolk. Many researches proved clinically the
cholesterol-lowering effect of clove.in blood plasma. Indeed, Warshafskyet al., (1993) also
finds that the results ofymeta-analysis of the controlled trials of garlic showed a significant
reduction in total cholesterol levels.

CONCLUSION AND. RECOMMENDATIONS

Conclusion

Addition of clove (Syzygiumaromaticum) powder slightly increased performance of the layer
birds in term of egg production at 0.5g (clove in their water) and 0.5g+ 0.5g (clove powder in
their feed-and water) levels respectively. The results also indicated that internal egg qualities
were best at the combination of feed and water (0.5g+ 0.59).

The interaction effect of storage time and mode of administration of clove on the proximate
composition of eggs laid by the birds was best at 0 week and 4 weeks storage duration.
Finally, storage time on lipid profile of eggs laid by birds fed with clove was observed to be
best at 4 weeks because it is reduced egg cholesterol.

Recommendations
Clove inclusion in feed and water at 0.5g+0.5¢g respectively can be recommended to laying
birds to improve their laying performance, egg quality and chemical composition.



Further investigations need to be carried out to increase the level of clove powder above
stated level in neither water nor feed of laying birds, may be it will increased the egg
production above 87% as obtained in this study.

REFERENCES

A.O.A.C. (2005).Official methods of analysis.19™ edition, Association of Official Analytical
Chemists. Arlington, VA, USA .503-515.

Ayinla, A. K. and Odetoye, A. S. (2015). Climatic pattern and design for indoor comfort in
ogbomosho, Nigeria. Journal of Environmental and Earth Science , 5:17

Azeke, M. A. and Ekpo, K. E. (2009). Egg yolk cholesterol lowering effects of garlic and tea.
Journal of Biological Science 8, 456-460.

Aziza, A. E., Panda, A. K., Quezada, N. and Cherian, G. (2013).Nutrient digestibility, egg
quality, and fatty acid composition of brown laying hens fed camelina or flaxseed meal,
PoultryScience, 22 (4), 832-841.

Basmacioglou, H., Cabuk, M., Unal, L. K., Ozkan, K., Akkan, S. and Yalcin, H. (2003).
Effects of dietary fish oil and flaxseed on cholesterol.and fatty:acid-composition of egg yolk
and blood parameters of laying hens. South African Journalof Animal Science. 33, 266-273.

Bertechini, A. G. (2003).verdadessobre .0 ovo, de-consume.21%Conferencia de Ciencia e
TechnologiaAvicola; Santos, Sao Paulo.Brasil.p.19.

Bishnu, J., Sunil, L. and Anju, S..(2009)..Antibacterial property of different medicinal plants:
Ocimumsanctum,CinnamomumZeylanicum,Xanthoxylumarmatum and Origanummajorana.
Kathmandu University Journal of Science, Engineering and Technology, 5:43-50.

Bozkurt, M., Kucukyilmaz, K., Catli, A. U., Cinar, M., Bintas, E. and Coven, F. (2012).
Performance, egg quality, and.immune response of laying hens fed diets supplemented with
mannan-oligosaccharidejor an essential oil mixture under moderate and hot environmental
conditions, Poultry Science, 91(6), 1379-1386.

Canogullari;.S., Karman, M., Erodogan, Z., Baylan, M., Kucukgul, A., Duzgener, V. and
Ozugur;. A.3K(2009). Effects of garlic power on egg yolk and serum cholesterol and
performance oflaying hens. Bulletin of Veterinary Institute of Pulawy. 53: 515-519.

Cherian, G.,Wolfe, F. W., and Sim J. C. (1996). Feeding dietary oils with tocopherols:
effects of internal qualities of eggs during storage. Journal of Food Science, 61: 15-18.

Chowdury, S. R., Chowdury S. D. and Smith T. K. (2002) Effects of dietary garlic on
cholesterol metabolism in laying hens. Poultry Science, 81: 1856-1862.

Dorman, H. J. D., Figueiredo, A. C., Barroso, J. G. and Deans, S. G. (2000). In vitro
evaluation of antioxidant activity of essential oils and their components. Flavour and
FragnanceJournal ,15: 12-16.

Fennema, O. R. (2000). Quimicia de los alimentos. 2™ edition Zaragoza: Editorial Acribia.



Galobart, J., Barroeta, A. C., Baucells, M. D., Codony, R. and Temes, W. (2001).Effect of
dietary supplementation with rosemary extract and a- tocopheryl acetate on lipid oxidation in
eggs enriched with T3-fatty acids. Poultry science, 80: 460-467.

Gandomani, V. T., Mahdavi, A. H., Rahmani, H. R., Riasi, A. and Jahanian, E.(2014) Effects
of different inclusion levels of clove bud (Syzygiumaromaticum) on performance, intestinal
microbial colonization, jejuna morphology and immunO competence of laying hens fed
different n-6 to n-3 ratio. Livestock Science, 167: 236-248.

Goswami, M., Pathak, V., Singh, V. P., Nayak, N. K. and Upadhyay, S. (2013) .Effect of
natural preservatives on sensory and microbiological properties of quail egg pakoda. Indian
Journal of Poultry Science, 48(3): 313- 317.

Gulcin, 1., Sat, I. G., Beydemir, S. and Kufrevioglu, O. I. (2004a). Comparison‘ef antioxidant
activity of clove (Eugenia caryophylataThunb) buds and lavender. (LavandulastoechasL.).
Food Chemistry 87, 393-400.

Hanafy, M. S. and Hatam, M. E. (1991). Studies on the anti-microbial activity of N.sativa
seed (Black cumin). Journal of Ethnopharmacology, 34:,275-278.

Hargis, P. S., Van Elswyk, M. E. and Hargis, B. M. (1991). Dietary modification of yolk lipid
with savelha oil. Poultry Science, 70: 874-883.

Kale, B. P., Koethekar, M. A., Tayade, H. P., Jaju; J. Bizand Mateenuddin, M. (2003). Effect
of aqueous extract of Azadirachaindica leaves on hepatotoxicity induced by antitubercular
drugs in rats. Indian Journal of Pharmacology, 35(3), 177-180.

Kaya, H., Kaya, A., Celebi, S. and, Macit,"M. (2013).Effects of dietary supplementation of
essential oils and vitamin e on performance, egg quality and escherichia coli count in excreta,
Agricultural Research- Communication Centre, 47(6), 515-520.

Khan, S. H., Hasan,S., Sardar, M. R. and Anjum, A. (2008). Effects of dietary garlic powder
on cholesterol concentration.in native Desi laying hens. International Journal of Poultry
Science 3, 207-213,

Khan, S. H.;;Sadar, R. and Anjum, M. A. (2007). Effects of dietary garlic on performance and
serum and:egg yolk cholesterol concentration in laying hens. Asian-Australasian Journal of
Animal Science, 1: 22-27.

Lawal, O. O. (1992). Cassava Utilization in Laying Hens. B. A Thesis Submitted to the
Department of Animal Production and Health University of Agriculture (UNAAB) Abeokuta.

Lee, K. G. and Shibamoto, T. (2001). Antioxidant property of aroma extract isolated from
clove buds [Syzygiumaromaticum(L.) Merr. et Perry]. Food Chemistry, 74(4): 443-448.

Li, H. L., Lei, Y. I. and Kim, I. H. (2010). Effects of dietary supplementation rice bran extract
on production performance, feed intake, egg quality and excreta microbial in laying hens.
Journal of Animal Science, 92(2):671.



Mulugeta S. D. and Olobatoke, R. Y. (2011). Effect of dietary garlic powder on performance,
fecal bacteria load, and egg quality. Poultry Science, 90: 665-670.

Niesel, H. (1998): Hen age and fatty acid composition of egg yolk lipid. British Poultry
Science, 39(1): 53-56.

Oluyemi, J. A. and Roberts, F. A. (1979). Poultry Production in Warm Wet Climate
Macmillian.

Radwan, N. L., Hassen, R. A., Qota, E. M. and Fayek, H. M. (2008). Effect of natural
antioxidant on oxidative stability of eggs and productive and reproductive performance of
laying hens. International Journal of Poultry Science, 7: 134-150.

Shin, D., Narciso-Gaytan, C., Regenstein, J. M. and Sanchez- Plata, M. X: (2012)..Effect of
various mineral oil- chitosan emulsion coatings affect quality and shelf life of coated eggs
during refrigerated and room temperature storage. Journal of Food Science, 76(4): 262-268.

Siddig, R. M. and Abdelati, K. (2001). Effect of dietary vitamin A and;N.sativa on broiler
chick’s performance. In: Proceedings of 10" International Conference of Association of
Institute for Tropical Veterinary Medicine. 25"-29" of August, 2001. Livestock Community
and Environment, Copenhegen, Denmark.

Simpoulos, A. P. (2000). Symposium: Role of poultry products in enriching the human diet
with N-3 PUFA. Poultry Science, 79: 961-970.

Stadelman, W. J. and Cotterilli, O. J. (2001). Egg Seience and Technology. 4™ edition. Avi
publication. Co.,Westport, CT.

Warshafsky, S., Kamer, S. and Sivak, L. (1993). Effects of garlic on total serum cholesterol.
A meta-analysis. Annals.of Internal Medicine, 599-605.

Yalcin, S., Onbasilar E., and .Reisli, Z. (2006). Effect of garlic powder on the performance,
egg traits and blood ‘parameters of laying hens. Journal of Agricultural Science and
FoodAgriculture, 86: 1336--1339.

Yang, C. Ji:Uuganbayar, D., Sun, S. S., Firman, J. D. (2003).Effect of dietary green tea on
productivity:and-egg composition in laying hens, Animal Science Journal, 81, 204.



