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SUMMARY

toral number of four hundred and sixty two Ross 308 broiler breeder
hens (40-wks of age) were used to evaluate the effect of dietary
supplemented L-camitine (LC) and herbal mixture (HHM) on laying hens
productive and reproductive performance , egg quality measurements,

blood parameters and microbiclogical status . Hens were randomly distributed into
7 treatments each in 3 replicates (20 hens and 2 cocks per each replicate) and
housed in floor pens. Feed was restricted according to the breed instruction ,while
water was supplied ad-libitum. All hens were kept under the same managertal,
hygienic and environmental conditions throughout the experimental period {12
weeks ). Corn-soybean meal basal diet was formulated to cover the nutrients
requirements recommended for the breed and served as the control diet (T;) ; 3
supplemented levels of L-carnitine (LC) (10,20 and 30 mg /kg) for T),T; and Tj,
respectively and 3 other supplemented levels of herbal mixture (HM) 5,10 and 15
g'kg for T4 Ts and T, respectively. Initial body weight, final body weight ,body
weight change, egg production, egg weight, egg mass, feed conversion ratio,
hatchability % , hatching of fertile eggs, hatching weight , egg quality and
composition were also determined. Blood parameters, microbiological study were
also determined and economical efficiency was calculated

The results indicated that:

1. Groups fed diet supplemented with 15 gkg HM significantly
(P<0.05)improved final live body weight, egg production rate total egg
production , mean egg weight ,egg mass and daily egg mass more than groups
either fed diet supplemented with L-carnitine or control group.

2. Addition HM to hen diets significantly improved feed conversion rate {(FCR .
fertility rate, hatchability rate and %batchability of fertile eggs , while
decreased embryonic early and late dead compared to L-carnitine
supj lemented diets. )
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3. Supplementation of dietary herb mixture for laying hen diets significantly
improved the antioxidant capacity, Ca and P while decreased LDL HDL, 10tal
cholesterol, triglycerides and total lipids in blood plasma.

4. Combination of 15 gfkg herbal mixture in laying hen diet showed significantly
more improvements in external and intermal egg quality than L-carnitine
supplemented diet.

5. Total bacterial Count (TBC) of cloaca swabs from laying hens fed HM groups
was significantly lower than those of L.C groups, which led to improvements in
fertility% and hatchability of these eggs.

6. Further studies must be camried out to study the possibility of using natural
antioxidant in commercial broiler breeder diets for long time during laying
period.

It may be concluded from this study and from economical point of view that

supplementation of 15g/kg of herbal mixture (HM) as a natural antioxidant to

broiler breeder laying hen diets during 40-52 weeks of age improved their
productive and reproductive performance than artificial antioxidants.

Keywords: L-carnitine, herbal mixture, fertility, hatchability, antioxidant capacity,
egg quality, feed conversion

INTRODUCTION

Breeder flocks have some problems in reproductive performance especially after the
40" week of age. Some of these problems referred to reduction of egg hatchability, fertility
and egg quality (Rabie et al., 1997).

In broiler breeder laying hens, egg hatchability ranged from 79 to 82% and loss of
incubated eggs had a large economic impact on the industry (Schaal and Cherian, 2007 and
Al et al., 2007). Chick embryo development is associated with an accumulation of
polyunsaturated fatty acids in tissue lipids (Speak et al. 1998) making them susceptible to
lipids peroxidation (Surai 1999a). Therefore, the integrated antioxidant systems in chicken
tissues are responsible for protecting polyunsaturated fatty acids , protein and DNA from
damaging effect of free radicals and toxic products of their metabolism (Surai et al. 2003).
The antioxidant system of developing embrye and newly hatched chick includes fat-
soluble antioxidant such as vitamin E (Surai, 1999b) and water-soluble antioxidants
including ascorbic acid and L-camitine (Zhai et al. 2008). L-camitine (y-trimethylamino-
B-hydroxybutyrate) is synthesized in vive from methionine and lysine (Bremer, 1983) .

L-carnitine acts as an antioxidant that ultimately results in decrease in reactive
oxygen species by removing excessive levels of intercellular Acetyl-COA that induces
mitochondrial reactive oxygen species production (Vicari and Calogerro,2001;Agarwal
and Said, 2004 and Agarwal ez al., 2005) . However, L-carnitine synthesis is limited in
chicken embryos because gamma-bufrobetaine intermediate required for L-carnitine
biosynthesis is limited (Uni et al., 2005).

Various dietary herbs, plant extracts, especially essential oils, have been studied for
their antimicrobial 2nd growth promoter abilities {Cross er al., 2002). Nevertheless, it has
been indicated that the optimal effects can be affected by faciors such as the method used
to exiract the essential oil from herb and the chemical composition of the extract (Cross et
al. 2007).
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Miguel er al. (2004) and Botsoglou ef al. (1997) found that hens fed thyme have a
lower concentration of malonadldehyde in yolk compared to hens fed control diet and
indicated that possible transfer of the antioxidant constituents of thyme into the hen
through feeding might inhibit the chain reaction involved in oxidation of consumed lipids
Jhus decreasing the oxidation products transferred into the yolk. Essential oils derived
from oregano, clove and anise have been reported to posses antimicrobial (Dorman and
Deans, 2000; Valero and Salmeron, 2003; and Singh ef al. 2002), anticoccidial (Giannenas
et al. 2003), antifungal (Pina- Vaz et al. 2004; Soliman and Badea, 2002, and Feng and
Lipton, 1987} and additionally, clone have been used as an antiparasitic (Kim et al., 2004
and Cabuk ef al. 2003) and antipyretic agent (Feng and Lipton, 1987 and Afifi er al. 1994).

Active ingredient such as thymol and carvacrol in oregano oil, eugenol in clove have
antioxidant effects {Lee and Shibamoto, 2002; Gilgin er af. 2004). Also, thymol ,
carvacrol, and eugenol have a digestive stimulating effects (Cabuk er al. 2003). Beside ,
thymol , carvacral, and eugenol affected pathogen microorganism in the digestive system.

Rosemary has long been recognized as having antioxidant molecules and these have
been identified as carnosic acid, camasol, carsolic acid ,found in ethanol-soluble fraction
(Svoboda and Deans, 1992) .

Al er al (2007) reported that addition of thyme to local strains of laying hens diet
numerically increases antioxidant capacity in plasma, improved fertility and hatchability,
while decreased LDL, HDL total cholesterol , triglyceride and total lipids in blood plasma .

Botsoglou ef al. (2002) reported that oregano essential oil exerted antioxidant
property in meats and abdominal fat, pointing at the incorporation of the productive
antioxidant components of the essential oil into the membrane.

Ocak et al. (2008) reported that supplemented dry peppermint (Mentha piperita 1.} or
thyme (Thymus vulgaris L.) leaves, which are among the alternative growth promoters
increased (P< 0.05) the abdominal fat pad at 42 days of age.

There is little information conceming effects of herbal mixtures or essential oils in
broiler breeder laying hens studies have been conducted (Ertas er al. 2005).

Therefore, the objective of this investigation was to study the effects of L-carnitine as
an artificial antioxidant and herbal mixture as a natural antioxidant on productive and
reproductive performance as well as physiological parameters and economic efficiency of
broiler breeder laying hens.

-

MATERIALS AND METHODS

The present study was conducted at the Poultry Research and Development Unit, El
Wadi Company Farms and Poultry Nutrition Laboratory, Environmental Studies and
Research Institute, Minufiya University, El Sadat Branch, during the period from 1/5 to
30/7/2004.

The aim of this investigation was to state the productive and reproductive (hatching)
performance of broiler laying hens as affected by L-camnitine (LC) as an artificial
antioxidant and Herbal mixture{HM)X as a natural antioxidant) supplementation during the
period from 40 to 52 week of lying hen age.

-Management and allocation of birds:
Four hundred and sixty two (462), 40 weeks old Ross 308 hens and cockerels,
selected randomly from flock, were used in this experiment. Birds were distributed at
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random into 7 treatment groups. Birds of each group were further subdivided into three
replicates {20 + 2 cocks each) and housed in floor pens (250cm long and 210cm wide).

Feed was offered in a restricted system according to the breeder program. Water
provided ad libitum. All hens were kept under the same managerial hygienic and
environmental conditions throughout the entire experimental period that lasted for 12
weeks,

The Experimental diets:

The composition of the basal diet (treatment 7) is given in Table (1). It was
formulated according to NRC (1994) and feed instructions of breed. Graded levels of L-
carnitine (LC) being 10, 20 and 30mg/kg were added to the basal diet (treatments 1, 2 and
3) while, three other levels of herbs mixture (HM) being 5, 10 and 15g/kg were added to
the basal diet to form the other experimental treatments (treatments 4, 5 and 6,
respectively}. Daily records were made of egg preduction and individual egg weights. Feed
conversion determinations were based on measurements over three 28 d periods during the
experimental period. The performance of laying hens was evaluated in terms of initial
weight of hens, final weights, egg production rate, mean Egg weight, restricted daily feed
intake ,daily egg mass and feed conversion ratio.

Table (1) Ingredient composition and calculated amalysis of layer basal diet.

Ingredient Kg/1000kg

Yellow com 656.00
Soybean mea} - 25200
Vegetable .0il 10.00
Wadi Premix* 3.00
Di-Meth. 38% 1.40
Choline cloride50% 1.00
Di-cakium phosphate 18/23 14.10
CaCoy . 63.90
NaCl 3.10
Zinc Bacitracin 0.50
Na Bicarbonates . 100
Cakulated analysis %- 1000
ME (kcal’kg) 2750.00
CP% 16.00
Ca% 290
Av.p% 0.37
Lys% 0.79
Met% 036
Nic% 0.64
Try% 020
Arg% 1.04
Thr¥% 0.60
Na% 0.15
K% 0.16
Choline% 0.22
Cl% 0.69

*Each 3kg of Wadi Layer Premix contains: vit A 12 000 000, vit D; 3000 000 IU, vit E 50000mg, vit
K; 3000mg, vit B; 2000m g, vit B, 7500mg, vit B6 3500 mg, vit B12 15mg, Pantothenic acid
12000mg, Niacin 30000mg, Biotin 150mg, Folic acid 1500mg, Choline 300gm, Selenium 300mg,
Copper 10000mg, Iron 40000mg, Manganese 80000mg, Zinc 80000mg, lodine 2000mg, Cobalt 250
mg and CaCO3 1o 3000g,
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Preparation of feed additives:

L-camitine (LC) used in experiment (camikingr™) 3- carboxy -2-hydroxypropal
trimethyl ammonium-hydroxide manufactured by Lohman Animal eaith GMMH & Co.
KG-Germany. Inner salt was obtained from International Free Trade Company (IFT).
Whereas, Herbal Mixture (HM) composed of 6 different medicinal and aromatic plams
were purchased commercially on dried form supplements and consists mainly of Thymei{
Foenicilum vulgar, Mill); Oregano (Origanum vulgare L.); Clove (Svzygium arimaticum
L.); Marjoram (Origanum marjoranumL.); Rosmary (Rosmarnus officinalisj and
Peppermint (Mentha Piperita) were mixed and ground 10 become fine powder then kept in
clean ,dry and closed plastic bags. The mixture was supplemented durmg the preparation
of the experimental diets.

Parameters measured and obtained:
Performance traits:

Individual body weights of hens were recorded on the first day of the experiment and
biweekly. Daily egg production for each experimental group and individual egg weights
were recorded. Both egg mass and egg production rate as well as feed conversion (g feed
/g egg and kg feed per hen/12eggs produced) were calculated. Eggs were sent to hatchery
every three days and placed in incubaticn machines under the same incubational and
environmental conditions for 18 days, then transmitied into hatcheries for 3 davs until
hatch.

Fertility was calculated as follows:

Fertility%= (number of fertile eggs/number of total set eggs)*100.

Hatchability %—( number of hatched eggs/ number of fertile eggs)*100.

Deéad embryonic eggs were measured as follows:

Embryonic early dead (EED) were measured as embryos died during the first quarter
of incubation .Some of these could be detected and removed during candling,

Embryonic middle dead (EMD); embryos died afier the early period but before
transfer. Embryonic late dead (ELD) means that embryos died during the hatch phase of
incubation. Means of egg weight as well as egg mass of each group were determined
during the three experimental periods.

External and internal ege g quality traits: i

At the end of 4™, 8" and 12® week of experimental period, a total number of 210 eggs
(10 eggs from each pen) were taken to determine egg quality as follows: egg albumin
weight(g) ,egg volk weight (g), egg length (mm) were measured and calculated by using a
digital caliper . Egg shape index was calculated according to Romanoff and Romanoff
(1949). Egg volk index was calculatzd as follows:

Yolk and shape index %=egg width (cm)/egg length (cm)*100.

Hough unit (%) was calculated according to Eisen et al. (1962). Egg shell thickness
(mm) was measured by micrometer and egg shell weight (g) was measured to the nearest
0.1g. Egg albumin index (%) was calculated according to Funk ef al. (1958) as yolk and
albumen height divided by yolk and albumen diameter, respectively. Yolk color was
measured using Laroche Fan. Shell pressure force was measured according to Paganel et
al. (1974) and Nordstrom and Qusterhant (1982).
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Blood constituents:

At the end of each experimental period , 3 hens from each dietary treatmeit were
randomly selected to obtain blood samples from wing vein into dry clean centrifuge tubes
containing drops of heparin , centrifuged at 4000 rpm for 5 minutes. The clear plasma was
separated and stored in a deep freezer at 20C. Blood constituents determined by
colorimetric methods were low density lipoprotein (LDL) according to Assmann (1984),
High density lipoprotein (HDL) according to Warnick er af.,(1983); Total cholesterol (CH)
according to Pisani er al., (1995); Triglycerides {T'G) according to Soloni (1971). Total
lipids (TL) were determined according to Frings et al. (1972), Antioxidant capacity, Ca
and P using available commercial kits {Spectrum diagnostics which was manufactured at
2006 by MDSS GmbH, Schiffgraben 41,30175 Hannover , Germany). Moreover ,another
blood samples were collected from laying hens every week to determine immunization and
the serum antibody titre according to hemagglutination Inhibition (HI) test (Hitchner et
al. 1980).

Microbiological study:

Swaps samples from layer hens cloaca were collected weekly and examined to count
the aerobic and anaerobic microflora as Total Bacterial Count (cfu of TBC) using Nutrient
agar, MacConky agar (Difco) and Sabouraud agar .

Economic efficiency:

The economic efficiency of the study was calculated from output and input analysis
based upon the total revenue/hen/period and the total cost /hen /period according to the
price of 1 Kg of diet in the market at the experimental period,1 kg of L-carnitine = 500 LE,
lkg of herbs mixture =5 LE and price of one day old chick=2.5 LE at the experimental
time.

Statistical analysis:

Analysis of variance had been done to estimate the effect of different levels of either
L-carnitine or herbs mixture on productive and reproductive performance of broiler laying
hens. Data were statistically analyzed according to SAS (1999) version 6.12. Tests of
significances for the difference among treatments were done according to Duncan (1955)
statistical model range T test.

RESULTS AND DISCUSSION

Performance of laying hens:

Experimental data of laying performance as well as productive traits as affected by
different dietary levels of L-camnitine (LC) or Herbal mixture (HM ) are presented in Table
2. No mortalities occurred during the study. Significant differences among final live body
weight (LBW) and body weight change as affected by dietary L-camitine (LC) or herbal
mixture (HM) were observed. The groups fed dietary 20 mg LC and those having 15 g/kg
HM recorded significantly (P<0.05) the best values of LBW and LBWG that may be due
to the improvements in digestive tract ecosystem with herbal mixture (Ertas et al. 2005).
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Table (2): Performance of broiler breeder hens as affected by dietary levels of L-carnitine or herbal

mixture’,

L-carnitine levels, mg/kg Herbal mixture level ,g/kg Sig.
ftem Control —, 20 30 3 10 15 SEM
Number of hens /Areatment 60 60 60 60 60 60 60
initial LBW (Kg) 3.21 3.21 321 3.21 321 3.21 321 0.001 NS
Final LBW (kg) 3.53¢ 3.54° 3.60¢ 3.54° 3.58° 3.56° 3.60° 0.003 *
LBW changes (kg) 0.32 0.33 0.39° 0.33 0.37 0.35 0.39 0.01 *
Egg Production rate ,.% 61.69° 65.67° 73.12° 77.38% 62.54° 76.92* 83.27° 1.00 *
Total egg production/period 345.44°  367.87°  409.44°  433.33% 350.22°  430.78®  466.33° 5.57 *
Egg production /hen /period 17.27° 18.39° 20.47° 2167 17.51° 21,54% 2332 0.28 *
Mean egg weight @ 59.22°  60.58°  60.46"™ 60.48> 61.06% 62.24* 61.1* 0.48 .
Total egg mass(g / hen / period) 1022,73°  1113.34°  1238.0%  1310.48%®  1069.01°  1343.9® 142437  17.08 *
Daily egg mass( g / hen / period) 36.52°  39.76%  44.21% 46.8% 38.18° 48%* 50.87* 0.16 *
Daily feed intake (g/hen) 158 160° 160° 159.67° 159" 159° 158° 0.13 *
Feed conversion (g / feed /g egg) 4.4 4.06™ 364%™ 3.44% 4.24* 3.38% 3.12¢ 0.05 *
I:l:jaxf;‘:‘;“m (kg feed/ 4.43 448" 448" 447 445 445 443 0003  *
Twelve eggs(prod./hen/period) 1.44 1.53% 1.71%¢ 1.8% 1.46° 1.8% 1.94° 0.015 *
Feed conversion(kg feed/12 epg) 3.12 2.95% 2.64"° 2.49" 3.11* 2.51% 2.29° 0.03 *

‘a, b, ¢ and d Means fuilowed by different superscripts in the same row are significantly different (P<0.05),
NS ' not significani,
SEM: Standard error mean .
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Results of egg production rate%; total egg production; egg production /ken /period;
total epg mass (ghen/period) and daily egg mass (g/hen/day)as affected by
supplementation of dietary levels of LC or HM indicated that group of laying hens fed 15
g’kg HM diet significantly (P<0.05) recorded the best values compared to control and
other experimental groups. Significant differences were detected among daily feed intake
(g/hen/day). However, these differences could be due to changes in restricted feed for
taying hen during the three periods of the study.

Daia of feed conversion (g feed /g eggjor (kg feed /12 eggs) revealed that groups fed
15 g/kg HM and those fed 20,30 mg LC/kg diet converted their feed into eggs significantly
(P<0.05) better than control and other experimental groups .These results are in harmony
with findings of Mahmoud and El-Sahn (2005) who indicated that laying hens fed
fenugreek, anise and pollen mixture (FAP) converted their feed into egg more efficiently
than control group through all the experimental period. Rashwan (1998) reported that feed
efficiency values were improved with Fenugreek. The results obtained herein agree with
those obtained by Bolukbasi and Erhan (2007) who found that feed conversion and egg
production of laying hens were improved by thyme supplementation at levels of 0.1 and
0.5%. However, egg weight did not change during the experimental period from birds _
receiving the control diet and the others supplemented with thyme. Findings of Rabie et
al. (1997) who studied the effect of dietary L-carnitine on performance and egg quality of
laying hens from 65-73 weeks of age and reported that dietary L-camnitine did not
mfluence laying performance (egg production, mean egg weight, daily feed mtake, daily
egg mass and feed conversion). However, the antioxidative effects has considerable
significance at times of stress ,whether on body or cell level which plays an important role
in poultry production since poultry is very sensitive to stress situations { Peris and Asensia
2002).

Reproductive performance of broiler breeder hens:

Results in Table 3 show the effect of dietary levels of L-carnitine and herbal mixture -
as feed supplementations on reproductive performance of broiler breeder laying hens. Data
indicated that group fed diet supplemented with 30 mg LC/kg and that fed diet
supplemented with 15g HM/kg diet recorded significantly (p<0.05) higher fertility
percentage than other tested groups and control one. Meanwhile, group fed 15¢ HM/kg
dict was significantly (p<0.05) the best in hatchability percentage compared to control and
other experimental groups (Table 3).Similarly, hatchability of fertile eggs% sliowed that
group fed diet supplemented with 15g HM/kg diet(T¢) showed. the best value but no
significant differences were observed among experimental groups _Also, weight of hatched
chicks recorded insignificant differences between tested groups.

Best values of embryonic early dead % and embryonic late dead % were
significantty(P<0.05) recorded with group fed 15g HM/Kg diet in comparison with other
experimental groups, while control group significantly (p<0.05) recorded the worst value
of embryonic medium dead (1.07%)and embryonic late dead (6.07%).

These results are in agreement with those obtained by Blesbois et al (1993),
Castellini e al. (2000) and Mahmoud and El-Sahn (2005).
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Table (3): Reproductive performance of broiler breeders as affected by dietary level of L-carnitine or herbal

Mixture'.
ltem Control L-carnitine levels, mg/'kg Herbal mixture level ,g/kg Sig.
0 10 20 30 5 10 15 SEM
Fertility% 88.12°  90.52° 90.97° 93.08* 89.65°  90.40°  93.69° 0.62 .
Hatchability 71.55°  80.50®  80.52%  81.14® 78.68%  79.96%  84.32° 0.69 .
Hatchability of fertile egg 87.95  89.13 88.49 87.26  88.02  88.46 90,02 0.97 NS
Hatched chicks weight (g) 4158  41.79 41.71 4175 4196  41.96 41.83 0.18 NS’
Early died 4.99%  541° 5.61° 4.41% 500" 521 3.63° 0.52 *
Medium Died 1.07° 0.67° 0.53° 054>  031° 0.43° 0.52° 0.13 .
Late dead 6.07° 5.10° 4.68" 4.56® 531" 4,96 3.41° 0.53 *

"a, b, ¢ and d means followed by different superscripts in the same row are significantly different { p<0.05).

NS : not significant.
SEM: Swandard error mean .
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Moreover, Adabi et al., (2006) reported that supplemented diet of broiler breeder
hens with 30 mg L-camitine had increased hatchability (P<0.05)and fertility (p<0.01). The
possible effect of L-camnitine not only on hatchability, but also with regard to chick
viability and possible reduction in mortality in the first few days of life which are the
subject of going investigations (Leibetseder,1995). Recently, Sarica ef af, (2007)
concluded that dietary L-camitine supplementation at 250 or 500 mg/kg didn’t
significantly affect fertility rate and hatchability rate of sct and fertile eggs. Zhai ef al
{2008) injected L-carnitine in ovo and reported that no beneficial effect of injecting L-
carnitine at dosages that ranged from 0.05 to 10 mmo! on hatchability or hatchling body
weight. On the other hand, the improvements in fertility %, hatchability % , set eggs and
embryonic mortality within group supplemented with 15g/kg herbal mixture indicated that
mixture of herbs was better than L-carnitine .In this concerm, Botsoglou et al (1997)
sugpested that thymol, the main antioxidant constituent of thyme, passes mto cgg yolk
with antioxidant activity to provide antioxidative properties. Extracts of rosemary and sage
have also played an important role in oxidation activity (Economou ef al. 1991 and
Schwartz et al. 1996).

External and internal egg quality traits.

Expammmlmultsofexmﬂandmtumleggquahtyasaﬁwtedbyd:emrylmls
of L-camnitine or herbal mixture are presented in Table 4. Results showed that
supplementation level up to 10 g/kg diet (Ts) of HM had a significantly increase in mean
egg weight and shell pressure force compared to L- carnitine or control groups .While,
group fed 15g/kg diet of HM (T,) recorded significantly (P<0.05) best values with respect
to shape index (81.97%), albumen height (8.41mm), albumen weight (39.28 g) and Haugh
unit score (88.85) than groups either fed LC levels or control group. However, no
significant differences were observed among groups with regard to shell weight, yolk color
and and yolk index values (Table 4). It is worthy to note that the group of lavers fed Sg/kg
HM achieved sngmﬁtly (P<0.05) the best shell thickness compared to other
experimental gro

MahmoudandEl—Sahn (2005) found that supplementation levels up to 5% of fennel
,anise and pollen mixture resulted in significant increases in shell weight shell thickness
and egg shape index. Roland er al. (1993) suggested that such increment in egg shell could
be attributed to that about 7% of dictary zeolite passed through the digestive system in its
original form which suggested possible ion-exchange mechanism of zeolite for
improvement the egg shell quality. Bolukbasi and Erhan (2007) detected that hen receiving
dicts containing 1% thyme had a significantly lower yolk rate compared to those fed the
control and diets containing 0.1 and 0.5% thyme. They also reported that there were no
differences (p>0.05)in albuimnin, shell and Haugh unit between the treatments, that could be
attributed to the increased production of digestive enzymes and improved utilization of
digestive products through enhanced liver functions (Langhout, 2000 and Williams and
Losa, 2001). Hertrampf (2001) reported that essential oils derived from species and herbs
could be successfully used as growth promoters. Adabi er al, (2006) found that no
significant differences were observed in external and internal egg quality for broiler
breeder hen fed dicts supplemented with 0 and 60 ppm L-camitine. The present results
indicated that dietary herbal mixture (HM) supplementation resulted in improvements in
albumenquahty(albummhuginandﬂaughumtm) which were significantly (p<0.05)
better dictary L-camnitine supplemented. Egg weight was sigmficantly
(p<005)mcrusedeMgolpsoomparedtocommlgmq) egg white% increased and
that of egg yolk decreased with HM aid LC supplemenied groups compared to the control.
The higher values for relative albumen weight of eggs laid by HM supplemented group
may be due to the higher metabolic rate in magnum and/or higher activity of the shell
%lg;al‘jd)ofmwdb&dswmparedtomswplmnmdmandcm(kabicad
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Table (4): Internal and external egg quality parameters as affected by dietary levels of L~ carnitine or

Herbal Mixture'.
Ttem Control L-carnitine levels, mg/kg Herbal mixture level ,g/kg SEM Sig.
10 20 30 5 10 15

Mean egg weight,g 59.2° 60.58  60.46°  60.48%  61.06®  62.24° 61.10®  0.48 *
Egg-shape index,% 75.84° 77.73% 77.54%  79.08°  77.68%  79.16° 8197 045 *
Shell pressure force, 32.22° 33.56" 3444 3511 32.00°  35.11° 3422 071 *
Albumen height, 6.18 6.74° 7.10¢ 799" 7.54° 7.63° 8.41 0.10 .
Yolk weight 15.63" 13.10° 1294°  13.04° 13.03* 1308 1317 0.1 *
Albumen weight 35.9¢0° 37.29° 37.38%  3840% 3691  37.19° 3928  0.24 *
Shell weight 6.36 6.35 6.36 6.36 6.37 6.36 6.37 0.04 NS
Shell thickness 0.37° 0.38° 0.40" 0.38" 0.43* 0.40%  0.40® 0.2 *
Yolk color 7.89 8.22 7.78 7.56 8.00 8.33 8.22 0.28 NS
Yolk index,% 53.71 54.83 54,13 54,98 53.83 5394 5508 0.65 NS
Haugh unit score 75.31¢ 83.98" 85.16°  86.19°  81.72°  8523° 88.85° 046 ’

NS : nut significant,
SEM: Standard error mean .

a, b, ¢ and d Means followed by different superseripts in the same row are significantly different ( pd).DJS').
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The decrease in yolk weight for eggs of supplemented with LC and HM groups
compared with control group, may be due to reduction in the hepatic biosynthesis rate of
yolk precursors and /or an alteration in the mode of their transport from the liver into the
ovarian follicle and the oocyte, probably caused by antioxidants such as L-camitine and
herbal mixture (Rabie et al., 1997).

Pecbles and Brake ( 1987) found that egg shell weight and thickness were negatively
correlated to the relative rate of water loss from eggs of strain hens between 30 and 64
weeks of age .Also, Benntt (1992) showed that breeder eggs are incubated those with thin
shell did not hatch. since the herbal mixture used in this study consists of a number of
medicinal plants such as thyme ,oregano, clove ,rosmary, Peppermint and magoram which
are known as antioxidants, therefore, they may improve uterus environment (site of
calcium deposition Jand consequently increase shell weight and shell thickness.

Blood Constituents:

Data in Table (5) indicated that there were significant differences between dietary
leveis of L.C and HM in plasma antioxidant capacity, Ca, P, LDL, HDL, total cholesterol,
triglycerides and total lipids. However, such significant (p<0.05) effects for herbal mixture
(HM)levels used in this study was more evidenced than L-camitine and control groups
where the hens fed control and L-camitine supplemented diets recorded lower values of
plasma antioxidant capacity than HM groups. These results agree with Coa ef al., (1998)
who found with human that increasing serum antioxidant capacity after the treatment of
strawberry and spinach indicated the possible absorption of phenolic compounds in these
diets. Moreover, Ali ef al. (2007) reported with local laying hen strains that addition of
thyme or anise increased antioxidant capacity in plasma of groups fed diets supplemented
with herbal mixture (HM) significantly (p<0.05) achieved lower values of plasma
LDLHDL, total cholesterol and triglycerides compared with L-carnitine supplemented
groups and the control one . Most of essential oils are known to be alter lipid metabolism.
Previous research studies have shown that hyperlipidemia increases the plasma level of
oxygen free radicals (Prasad and Kalra, 1993) and produce oxidized compounds such as
malondialehyde. In this connection, Case et al., (1995) reporied that feeding thymol at
levels of 150 ppm to Leghom chicken cholesterol by 9 %. Lee er al. (2003) found that
“dietary carvacrol significantly reduced plasma triglycerides and phospholipids by 12 and
7%, respectively.

Recently, Ali er al. (2007) reported that addition of thyme or anise to laying bens
decreased LDL, HDL, total cholesterol, triglyceride and total lipids of blood plasma, hiver
and yolk extract. Therefore, it may be concluded that decreasing of plasma lipids by herbal
mixture (as antioxidants) may be the main factor to increase plasma antioxidative capacity
of bens fed HM in their diets.

Microbiological Studies and Immune Response:

Results in Table (6) show the effect of dietary supplementation of LC and HM on
bemagglutination Inhibition (HI) test for New Castle Disease Virus (NDV) and some
measurements of total bacteria counts (TBC) growing on different nutrient cultures. Data
mdicated no significant differences in HI test for NDV as affected by different dietary
levels of LC or HM. Meanwhile, hens fed diet supplemented with 15 kg/ton HM recorded
significantly (P<0.05) the lowest values (as cfu) of total bacterial count compared to LC
groups and control one. These results agree with those obtained by Bolukbast and Frhan
(2007) who reported that the usage of 0.1 and 0.5%thyme in laying hens diets significantly
(p<0.05) reduced E.coli concentration in feces. In this concern, Botsoglou and Spais
(2003) and Cross ef al. (2007) reported that volatile oils of many herbs are known to have
antimicrobial activity. Also, stodies has focused nowadays on various herbs that possess
mmmune simulating properties that may be useful to reduce the risk and to their
;lal;gicmbial activity (Singh et al. 2002 and Elgayyar et al. 2001 and Valero and Salmeron
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Table: (5): Blood plasma parameters of broiler breeders as affected by dietary levels of L-carnitine or

herbal Mixture'.
Control L-carnitine levels, mg/kg Herbal mixture level ,g/kg
ftem o 10 20 30 5 10 s~ SEM  Sig
Antioxidant capacity (mml/1) 0.38° 0.44° 0.45° 0.49° 051  0.53° 0.56" 0.09 .
Ca (mg/dl) 12.0° 11.77° 12.01° 1223 12.52°  13.50° 1430  0.06 .
P (mg/dl) 3.60f 4.04° 4.22° 4,52¢ 5.09° 557 6.02* 0.07 .
LDL (mg/dl) 72.01* 68.51° 70.81° 7057 6419  60.32° s5.64F 039 .
HDL (mg/dl 35.33° 45.65* 3814 2539° 24437 2518 27.86° 029 *
Total cholesterol (mg/dl) 107.34° 114.16* 10895 9597°  88.62°  85.05' 83.506 049 .
Triglycerides (mg/dl) 538.12"  448.94°  459.89° 508.28° 53715 31579 29634  10.08 v
Total lipids (g/dI 16.68° 17.087 _ 17.82° 1835¢ 10.36°  8.53° 753 017 ¢
'a, b, ¢ and fMeans followed by different superscripts in the same row are significantly different ( p<0.05). '
NS : not significant.
SEM: Standard error mean .
Table (6): Microbiological studies and H1 test for NDY for broiler breeders as affected by supplementation
with different levels of LC or HM! . .
_ Control _ L-carnitine levels, mg/kg Herbal mixture level ,g/kg
ltem 0 10 20) 30 5 10 15— SEM  Sig,
(TBC)H] test for NDV 7.22 1.39 1.52 7.30 71.51 7.51 135 0.13 NS
(TBC)Nutrient agar 83.93*  76.80°  28.20° 30° 117.46*  80.93°  48.13° 2.72 *
Maconky agar 59.13* 60,73 124 10.93¢  58.40% 54° 21.60° 1.59 .

!TBC I).Sabouraud agar 57.60° 65° 31.60° 21.53° 84.20° 82.86" 36.06° 1.97
abc and d Means followed by different superscripts in the same row are significantly different ( p<0.05).
SEM: Standard error mean .

TBC: Total bacterial counts.
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Table (7) : Economical efficiency of broiler breeder laying hens as affected by dietary different levels of
L-carnitine or herbal mixture.

It [¢)] L-carnitine levels, mg/kg Herbal mixture level ,g/kg
em

Control 10 20 30 5 10 15
Av feed intake (kg/hen/period) a 443 4.48 4.48 4.47 445 445 443
Price /kg feed (PT)* b 250.00 255.00 260.00 265.00 252.50 255.00 257.50
Total feed cost (LE) axb=c 11.08 11.42 11.65 11.85 11.24 11.35 11.41
Total egg production/hen/period d 1727 1839 20.47 21.67 17.51 21.53 23.32
Hatchability% e 71.55 80.50 80.51 81.14 78.68 79.96 84.32
Chick /hen/period (dxe=f) 13.39 14.80 16.48 17.58 13.78 17.22 19.66
Chick price (LE)** 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Total revenuer /hen/period ¢ 33.48 37.00 41.20 43,95 34.45 43,05 49,15
Net revenuer (LE) (f-c=g) 22.40 25.58 29.55 32.10 2321 31.70 37.74
Economic efficiency*** (g/c) 0.67 0.69 0.72 0.73 0.67 0.74 0.77
Relative economic efficiency **** 100 102.99 107.05 109.01 100 109.90 114,61

* According to the price of different ingredients available in the market at the experimental time.
#%  According to the local market price at the experimental period.

**+  Net revenue per unit cost.

wrex Group fed control diet (1)=100%.
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Economic efficiency:

Data on economical evaluation (Table 7) indicated that the use of supplemental
herbal mixture in breeder laying hens at 15 /Kg diet increased the total revenue per hen per
period. This may be attributed to increasing the number of chick per ben ,this treatment
group has achieved the best net revenue (LE) compared to groups supplemented with
30mg LC/kg (37.74 vs 32.10) for net revenue). The same trend was noticed among
relative economic efficiency.

CONCLUSION

From the performance parameters and econornical point of view it may be concluded
that:

1. 1. Addition of herbal mixture (as a natural antioxidant) to laying hens diets
numerically increased egg number and improved feed conversion more than L-
carnitine ,as an artificial antioxidant.

2. Addition of herbal mixture tended to improve fertility ,hatchability and hatchability of
fertile eggs , while decreased both Embryonic early and late dead compared to L-
carnitine supplemented groups. _

3. Inclusion of dietary levels of herbal mixture (HM) in broiler breeder laying hens diets
up to 15g/kg significantly improved internal and external egg quality parameters.

4. Addition of herbal mixture increased antioxidant capacity in blood plasma while
decreased LDL, HDL, total cholesterol, triglycerides and total lipids in blood plasma.

5. The combination of 15g/kg herbal mixture is the most successful additive for
improving hatchability under the condition of this study.

6. Further studies must be carried out to study the possibility of using natural
antioxidants in commercial broiler breeders diets for a long period of time during

laying periods.
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