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"ABSTRACT

The objective of this study was to investigate the effect of using some
antioxidants and methyl-donors on the productive and reproductive performance of
turkeys. This study was carried out at Mehalet Mousa Animal Production Research
Station, Kafr E{-Sheikh, belonging to the Animal Production Research Institute,
Agricultural Research Center, Ministry of Agriculture, Egypt. A total of 168 Bronze
fernale turkeys, 36 weeks of age were used. The birds were randomly distributed into
8 experimental groups, each treatment consisted of three equal replicates. The birds
were individually housed in battery cages. The experimental period lasted 12 weeks
{from 36 to 48 weeks of age). The birds were fed a basal yellow corn-soybean meal
diet, supplemented with two natural antioxidants, vitamin E (alpha-tocophery!
acetate) at 250 mg/kg diet and vitamin C (L-ascorbic acid) at 200 mg/kg diet in
addition to Choline (Choline chloride 60%) at 2.25 g/kg diet one of labile methyl group
donors, singly or in combination. The results obtained can be summarized as follows.
Dietary supplementation with vitamin E had positive effects on feed conversion, hen-
day egg production rate (P<0.05), egg fertility and total hatchabiiity and length of
oviduct of turkey hens as compared to those of the control hens. There were no
significant differences among the different dietary treatments in mortality rate, relative
weights of egg albumen, egg yolk, yolk index, shell thickness, yolk color,
concentrations of blood haemoglobin and serumn total protein, hatchability of fertile
eggs or in relative weights of carcass traits of turkey hens. It can be concluded that
dietary supplementation with vitarmin E at 250 mg/kg diet can induce beneficial effects
on productive productive and reproductive performance of turkey hens.

INTRODUCTION

The generation of free radicals and lipid peroxidation can contribute to
the development of different diseases in humans as well as animals, with a
decrease in the live performance and product quality in poultry. Antioxidants
are involved in the prevention of cellular damage, which is commonly
responsible for aging and a variety of diseases. Antioxidants can safely
interact with free radicals and terminate the chain reaction before vital
molecules are damaged. Although there are several enzyme systems within
the body that scavenge free radicals, the most important micronutrients
serving as antioxidants are vitamin E and vitamin C.

Vitamin E is a natural fat-soluble antioxidant and a major chain-breaking
antioxidant in biological systems in birds (Khan et al, 2011). Poultry cannot
synthesize vitamin E, therefore, their requirements of this vitamin must be
met from dietary sources (Chan and Decker, 1894). Vitamin E has been
reperte? to be an excellent biological antioxidant that protects cells and tissue
from lipoperoxidative damage induced by free radicals {McDowell, 1989).
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Vitamin E is also known to be a lipid component of biologicai membranes
(Halliwell and Gutteridge, 1983). Vitamin E serves as a physiological
antioxidant through inactivating free radicals, increasing feed intake and
improving egg production (Kirunda ef al, 2001), and..egg quality

(Puthpongsiripon, 1998). Vitamin E requirements in laying hens and other

food producing animals have been established to avoid clinical symptoms of

deficiency (NRC, 1994). It has been proposed that the recommended levels
of Jdietary vitamin E should vary depending on the susceptibility to oxidation
rather than the amount needed to prevent signs of deﬁmency and mortality

{Wang ef al., 1996).

Vitamin C is a water-soluble antioxidant, vitamin that poultry can
synthesize it, so they do not require dietary source of vitamin C (NRC, 1994).
it has been, however, reported that ascorbic acid synthesis and utilization are
inadequate under stress conditions such as low or high ‘environmental
temperatures, humidity, high productivity, and parasite infestation (McDowelj,
1989). Vitamin C is involved in several biochemical processes and its function
is also related to its reversible cxidation and reduction characteristics within
the cells (McDowell, 1989). Vitamin C exhibits an antioxidant effect by
removing free radicals from the environment (Tanaka et al, 1897) while the
effective mechanism of vitamin E in its reactions with active radicals is to
break chains, to exert pressure, to renovate, and to increase endcgen
defence {(Azzi and Stocker, 2000},

Choline, is, B-hydroxy ethyl trimethyl ammonium hydroxide (Sheard
and Zeisel, 1989). Choline is considered as an essential water soluble
nutrient and is usually grouped within the B-complex family. it is chemically
unique as it has three methyl groups attached to the structure and takes part
in various functions in the body as a methy! group’s donor.

Choline has three essential metabolic functions Chan (1984) and
Kettunen et al. (2001) that cannot be performed by other methyl donors in the
system which include:

1) Structural component of cell membranes, as a constituent of phospholipids
{phosphatidylcholine) and thersby playing an essential role m building and
maintenance of cell structure.

2) Lipotropic agent in fat metabolism in the liver by utilizing and transporting
fat and thereby preventing falty liver.

3) Precursor for acetylcholine synthesis, (a neurotransmitter agent) for nerve
impulses, NRC (1894) suggested that the choline requirement of turkeys
ranges from 800 to 1600 mg/kg feed. The dietary need for choline is known
to be influenced by levels of other nutrients involved in methy! group
metabolism as well as type ¢ strain, age and physiological status of the
tird. This study aimed to study the effect of using some antioxidants and
methyi-donors on the productive and reproductive performance of turkey
hans.
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MATERIALS AND METHODS

The experimental work of this study was carried out at Mehalet Mousa
Animal Production Research Station, Kafr El-Sheikh, belonging to the Animal
Production Research institute, Agricultural Research Center, Ministry of
Agriculture, Egypt. This experiment was carried out to study the effect of
using some antioxidants and methyl-donors on the productive and
reproductive performance of turkey hens. A total of 168 Bronze female
turkeys, 36 weeks of age were used. The birds were randomly distributed into
8 experimental groups, each treatment consisted of three equal replicates.
The birds were individually housed in battery cages fitted with individual
feeders and automatic nipple drinkers. The experimental period lasted 12
weeks (from 36 to 48 weeks of age). Birds were fed ad-fibiturn and fresh
water was available all the fime, during the experimental period. Photoperiod
was 16 hours daily during the experimental period.

Table 1: Composition and calculated analysis of the basal diet used in
the experimental diets:

Ingredients %

ellow corn B 70.00

oybean meal (44%CP) - 11.50
Fish meal (65%CP) j 10.00
Di calcium phosphate 2.00
Limestone 6.00
Salt ( NaCh 0.30
L_-Lysine 0.15
DL Methionine 0.05
Total ] 100
Calculated analysis:
Crude protein % 17.72

etabolizable Energy(kcal/kg diet) 2920

The experimental groups in this experiment were fed one of the
following diets :

T1: a basal diet (control group) without any supplementation.

T2: basal diet + (vitamin C) 200 mg/kg diet .

T3: basal diet + {vitamin E) 250 mg/kg diet.

T4: basal diet + (Choline) 2.25 g/kg diet.

T5: basal diet + (vitamin C) 200 mg/kg diet + (vitamin E) 250 mg/kg diet.
T6: basal diet + (vitamin C} 200 mg/kg diet + (Choline) 2.25 g/kg diet.
T7: basal diet + {vitamin E} 250 mg/kg diet + (Choline) 2.25 g/kg diet.

T8: basal diet + (vitamin C} 200 mg/kg diet + (vitamin E) 250 mg/kg diet +
(Choline) 2.25 g/kg diet .

Egg weight, egg number and mortality rate were recorded daily and
feed intake was calculated weekly. Feed conversion (g feed/g egg mass) was
alsc calculated. Egg quality parameters were measured at peak of egg
production (42 weeks of age) during the experiment using 80 eggs {10
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eggsfireatment). These parameters invoived relative weight of egg
components {yolk, albumen and shell), and some exterior and interior
parameters of egg quality. Egg shell thickness was measured in mm using a

micrometer. Egg shape index was calculated as egg width divided by an egg

length. Yolk index was calculated as yolk height divided by yolk diameter.

Haugh unit was measured according to the formula preépnted by Eisen et al.

(1962). Yolk color was determined by using a Roche yolk color fan. Semen

wes collected from toms housed in floor pens and fed on the same

experimental diets and artificially inseminated to hens .The insemination was

made as soon as possible after semen collection. The artificial insemination

was done once a week. All hens were inseminated, intra-vaginally. Raw
semen was diluted in the rate of 1:1 with 0.9 % NaCl . The insemination was
performed by inserting 0.1 ml of the diluted semen with one millimeter
tuberculin syringe into the vagina of each hen. Fertility and hatchability (four
hatches) of eggs were made every 3 weeks of the experimenta! period .

Fertifity was calculated as the number of fertile eggs relative to total number
of egys set; while egg hatchability was calculated as the number of healthy
hatched chicks refative to total number of eggs and of fertile eggs.

In this experiment, blood samples were collected from 48-week-old turkey

hens (3 specimens per treatment} by venipunctureé of the wing vein.

Immediately after collection, blood sample was transferred into two tubes, a

heparinized tube and non-heparinized one. Heparinized whole blood samples
were used for the determination of hemoglobin concentration according to

Pilaski (1972) and haematocrit value, as described by Hunsaker (1969). The

separated sera from non-heparinized blood samples were used for the
colorimetric estimation of levels of glucose (Trinder, 1969), total protein
(Henry ef al 1974), albumin (Doumas et al 1977), cholestero! according to
Watson (1960) and total lipids according to Zollner and Kirsch {1962), using
commercial kits. The concentration of serum globulin was calculated by the

difference between serum total protein and albumin.

At the end of experimental period (48 wks old), 3 hens from each
treatment were randomly selected and slaughtered for carcass evaluation.
Carcass was eviscerated and head and shanks were removed. Each portion
was expressed as a percentage of live body weight.

Statistical analysis:

Data were statistically analyzed by one-way analysis of variance by
General Linear Model (GLM) procedures (SAS, 2003). Significant difference
among means of treatments were detected by Duncan Multiple Range Test
(Duncan, 1955). The following model was used to study the effect of vitamin
C, vitamin E, Choline and their combinations on parameters investigated as
follows: Yij = p + Ti + eij
Where, Yij= an observation
u = overall mean
Ti=treatments (i= 1, 2 ... and 8)
eij = regidual "random error".
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RESULTS AND DISCUSSION

Productive performance of turkey hens:

Data on the effect of dietary single and combined addition of vitamnin C,
vitamin E and choline on productive performance, in terms of feed intake,
hen-day egg production rate, egg weight and feed conversion ratio, of turkey
taying hens from 36 to 48 weeks of age are given in (Table 2},

As presented in Table 2, hens fed diet supplemented with vitamin C plus
vitamin E consumed significantly more (P<0.05) feed compared with the
control group. Feed intakes of the remaining experimental groups were not

significantly different from that of the control birds. The highest mean of hen- .
day egg production rate (Ps0.05) was achieved by hens fed vitamin E- 7

supplemented diet, followed by that of hens fed diet supplemented with .
vitarnin C plus vitamin E (P<0.05). Hen-day egg production rates of the other
experimental groups were not significantly different from that of the conftols.
The best means of egg weight (P<0.05) were attained by hens fed diets
supplemented with vitamin C plus choline, vitamin C alone, viiamin E plus
choline and a mixture of vitamin C, vitamin E and choline in 2 desoending
order as compared to that of the control turkey hens. The worst mean
(P<0.05) of egg weight was recorded for hens fed diet supplemented with
choline alone compared with that of the controls. Egg weights of the other
experimental groups did not differ from that of the control group. The best
means of feed conversion (P<0.05) was atfained by hens fed diet
supplemented with vitamin E alone compared with that of the control hens.

Table (2): Effects of dietary single and combined addition of vitamin C,
vitamin E and choline on productive performance of turkey
hens from 36 to 48 weeks of age.

Fobd '
Feed intake Egg Egg
tems (9) Production weight cpn;m rsion N‘I’?rta:ity

3648 | (%) 3648 | (g (g foodlg | ¢ t"’rﬁe

wks Wks 36-48 wks a6 _4%9“)"‘8 : ensy
Control (Basal diet} 128225 51.70° | 76.30™ 324 0.00
[Basal diet +Vitamin C 133.33° | 544> 78.36° 3120 | 0.04
gm diet +Vitamin £ 133.00° 62.75° 75.21 % 2.81° 0.00
sal diet +Choline 126.90° 50.56° 73.83° 3.39° 0.00

asal diet + Vitamin C + 13894 ° 57.31° 7755 ™ 312 0.00
Vitamin E
Basal digt + Vitamin C + 126,27 ° 5147°% 79.00° 3.10° 0.00
Choline .
Basal diet + Vitamin E + 132.27° 53.51 % 78.27° 3160 0.04
Choline )

Basal diet + Vitamin C + 132.22° §2.72° 78.12° 321 % 0.00
itamin € + Choline

EEM 1.56 1.39 0.48 0.08 0.02

[Significance * * * * NS

Means having different superscrips in the same column are significantly {(P< 0.05)
different
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Means of feed conversion of the other experimental groups were
comparable to that of the controls, with no significant differences among
them. As given in Table 2, no significant differences were observed in
mortality rates of turkey hens due to feeding the dietary treatment.

These results agree with the findings of Sahin et al. (2003) who
reported that combined addition of dietary vitamin C and E, significantly
increased feed intake of laying Japanese quails.

These results agree also with those of Wahyuni et al. {2011} who
showed that vitamin E supplementation did not affect feed consumption in
Kedu and Cemani hens. Krishnan and Scheideler (2010) showed that dietary
supplementation with choline (choline chloride 60%}) at 0, 500 and 1000 ppm
did not show any difference in feed intake in 29.-week-old White Leghorn
hens. Panda et al. (2007) showed that daily feed consumption was not
influenced by vitamin C supplementation at 200 mg/kg diet ih White Leghorn
layer. On the other hand, these results disagree with thase of Shit el al
(2012) who showed that feed consumption of laying Japanese quails was
significantly higher in groups fed L-ascorbic acid (250 and 500 ppm)
supplemented diets than that of the control laying Japanese quails, at low
ambient temperature. Ariana et al. (2011} found that feeding alpha-tocophery!
acetate diet {200 mg/kg) significantly improved feed intake in laying hens.

The present results agree also with those of Khan et al. (2011) who
found that dietary supplementation of vitamin E improved egg production in
laying hens. Ariana et al. (2011) found that feeding alpha -tocopheryl
acetate diet (200 mg/kg) significantly improved egg production in faying hens.
Nolt (2000} indicated that egg production of turkey hens was improved by
ascorbic acid supplementation (200 ppm) for 24 weeks. Sahin el al. (2003)
showed that administration of vitamin C and E significantly increased egg
production of laying Japanese quails.

The present results agree with those of Mbajiorgu (2011) who found
that Venda hens supplemented with 200 and 500 mg of ascorbic acid per kg
feed (Dry matter basis) produced heavier eggs than those-produced by the
unsupplemented birds. However, Heydari ef al. (2009) found that dietary
vitamin E (alpha -Tocopheryl acetate), 0 or 1000 mg/kg of diet had no
significant effect on egg weight of laying hens, from 38-46 weeks of age.

The present results agree also with those of El-Zalat ef al. (2007)
who showed that the addition of vitamin E to the diet (200 mg vitamin E/kg
diet) caused an improvement of feed conversion of laying hens fed lead-
poluted diet. Lin et al. (2004) found that the addition of 80 mg of vitamin E/kg
diet gave the best feed conversion. Khan et al. (2011} found that dietary
supplementation of vitamin E of heat-stressed poultry can improve feed
efficiency.

in view of present results, laying hens fed diets containing vitamin C alone

gave numerically better feed conversion ratio when compared with that of the

control group. These results agree with those of Metwally (2004) who showed

that supplemental vitamin C at the level of 2000 ppm improved feed
conversion of Dandarawi laying hens.

The present results disagree with those of Cifici et al. (2005) who found

that mortality was significantly decreased in vitamin E-supplemented birds
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(125 mg of alpha ~tocopheryl acetate /kg of diet) compared to the controls.
Chung et al. (2005} indicated that dietary supplementation with vitamin C to
heat stressed Ross broller breeder caused a significant decrease in mortality
rate (15% - 20%).

Egg Components and Egg Quallty:

Data on the effect of dietary singte and combined additipn of vitamin C,
vitamin £ and choline on egg components and certain parameters of egg
quality of 42-week-old turkey hens are shown in (Table 3). The present
results revealed that there were no significant differences among dietary
treatments with respect to relative weights of egg albumen, egg yolk, egg yolk
index, shell thickness or yolk color (Table 3). As indicated in Table 3, turkey
hens fed diets supplemented with vitamin E alone or vitamin E plus choline
produced eggs with lowered (P<C.05) percentages of egg shell than those of
the control birds. Relative weights of egg sheil of the other experimental
groups were not significantly different from that of the control group.

{Table 3): Effects of dietary single and combined addition of vitaminC,
vitamin E and choline on egg quality and egg components of
turkey hens at 42 weeks of age

Egg
Egg
compon .
ents (%) quality
Egg Shell
, ltems Egg Egg Egg yolk{ Haugh
¢ albumen yolk % | shell % Egg index %| units thickness) Yolk
- % Is::pe% {mm} color
ndex
gi‘;'t‘,‘m' (Basal | 5402 | 31.00 {1496 *|71.67° 4854 | oo o | 0371 | 7.40

§6.30 | 30.06 [13.62™{ 75797 | 48.07 |91.02 | 0.397 7.30

5576 | 30.85 | 13.32°{74.26™| 4942 | 9558 7.60

0.401

asal diet + 5465 | 3063 [1471%] 75627 | 4837 |e1.41 *=| 0395 | 7.70
holine

Vitamin C + 55.06 | 30.11 {14821 7538°| 4336 | B9B2° 0.388 7.40

itamin C + 5505 | 31.11 [43.83°°[ 75447 4845 | 0040° | 0.388 7.40

56.24 | 3038 |13.36° [73.91*} 4782 | 96.49° | 0.388 7.80

£520 | 30.82 |1396%[76.45°| 4986 |02.02 *<[ (2398 7.60

0.93 0.82 0.48 1.13 1.30 1.74 0.957 0.27
ignificance NS NS v * NS * NS NS
Means having different superscrips in the same column are significantly (P£0.05) different
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Tha best means of eqg Shape index (ns0.03) were achieved by hens

fed diets supplemented with a mixture of vitamin C, vitamin E and choline
(76.45%), vitamin C alone (75.79%), choline (75.62%), vitarnin C plus choline
(75.44%) and vitamin C plus vitamin E (75.38%) in a descending order as
compared to that of the control turkey hens. Egg shape indices of the other
experimental groups were not significantly different from that of the controls,
Compared with the control birds, turkey hens fed diets supplemented with
vitamin E plus choline or with vitamin E alone produced eggs with better
albumen quality as measured by Haugh units. No significant differences were
cbserved in Haugh units among the other experimental groups of turkey
hens.

The present results agree vith those of Mohiti-Asli and Zaghari (2010 )
who found that shell thickness, yolk color and yolk weight of laying hens
were not significantly affected by dietary supplementation with vitamin E.
Radwan et al. (2008) showed that the addition of 200 mg: vitamin E /kg of
hen's diet numerically increased the percentage of egg shape index in El-
Salaam strain laying hens. Kirunda et al. (2001) found that supplementai
vitamin E can slightly improve egqg atbumen solids of laying hens.

The current results agree also with those of Heydari ef al (2009)
who found that added dietary vitamin E (alpha -Tocopheryl acetate) at 1000
mg/kg had no significant effect on yolk weight, shell thickness of layers, from
38-46 weeks of age. Ehran and Bolukbasi (2011) found that dietary
supplementation with 85 U vitamin E for laying hens increased Haugh units.
Yan and Kim (2011) found that dietary supplemental vitamin E improved the
Haugh units of laying hens compared with those of hens fed basal diet in 35-
week-old {Hy-line brown) layers, Rama Rac s! al (2001) indicated that
Haugh unit score and egg shell weight were not influenced by supplementary
choline (760 and 1520 mg/kg} in diets of broiler breeders (29 to 48 weeks of
age). Sahn and Sahn (2001) found that egg shell thickness and Haugh units
of laying hens were improved due to feeding diet containing 250 mg vitamin
C. Ajakaiye et al. {2011) found that Haugh Units of egg were higher in the
vitamins C+E treated group (150 mg of l-ascorbic acid/kg of diet plus 150 mg
of alpha-di-tocopherol acetate/ka of diet) when compared to control group in
laying hens at 39 weeks old.

On the other hand, the present results disagree with those of Ariana
et al (2011) who found that feeding aipha -tocopheryl acetate
supplemented-diet (200 mg/kg) significantly improved yolk index in laying
hens. Tsiaghe et al. {1988) observed an increase in yolk weight of eggs
produced by hens given 1000 ppm of choline supplemented to a comn-soy
hased diet compared to that with no choline supplementation. Panda et al.
(2008) reported that supplementa! vitamin C to laying hens at 200 mgrkg diet
significantly increased eggshell thickness. Giftci et al (2005) found a
significant increase in relative weight of egg yolk in response o feeding
vitamin E + vitamin C-supplemented diet (125 mg of alpha -tocopheryl
acetate /kg of diet plus 200 mg of L-ascorbic acid of diet) as compared to the
control group.
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Blood parameters of turkey hens :

Data on the effect of dietary single and combined addition of vitamin C,
vitamin E and choline on biood biochemical and haematological parameters
of 48— week—old turkey hens are shown in (Table 4). As given in Table 4,
concentrations of blood haemoglobif and serum total protein of the different
experimental groups of turkey hens were comparable to that of the control
birds, with no significant differences among them. Serum level of glucose for
hens fed diets supplemented with vitamin C, choline, vitamin C plus vitamin
E, vitamin C plus choline or a mixture of vitamin C, vitamin E and choline
were significantly lower (P<0.05) than that of the controls. No significant
differences were observed in serum glucose levels among the remaining
experimental groups of turkey hens. Serum level of albumin for hens fed diets
supplemented with choline alone or a mixture of vitamin C, vitamin E and
choline were significantly lower (P=0.05) than that of the controis. No
significant differences were observed in serum albumin levels among the
remaining experimental groups of turkey hens.

Table 4: Effects of dietary single and combined addition of vitamin C ,
vitamin E and choline on blood biochemical and
hematological parameters on turkey hens at 48 weeks of

age
Total Total Hagmato)|
tems Glucose | protein (Albumin|Globulin Hpids Cholester Hemoglal ¢piy

(mg/dl) | (o/dl) : {oidl) | (g/dl} {g/dn ol (mgldl) bin {g/dl) (% )

Control .| 480 | 278" | 2127 . N "
Basal ity | 38966 357* | 30300° | 1033 {3663
sal diet +

11.50

ftamin ¢ |347.33"| 583 | 273%™ (310 | 241® | 27400" 31.00°

E’;{:g’ 37533%| 453 | 260" | 1.03° | 2.26% | 19833 | 1073 [3580%
8.53

sal diet +
holine
Basal diet +
Vitamin C +
NMitamin £
asal dlet + .
Eamin c+ I35306™) 590 | 274% | 3167

32033°) 4.86 | 257%™ | 220°° | 2.46° | 28233 % 3216

od
3413371 506 | 263% | 243 | 1.79° | 169.32° | 11.23 |35.06%

a
3327 ) 90733¢ | 10.16 |34.00™

holine
asal diet +
Vitamin E+ |368.33%° 450 | 268% | 1.82° | 2.49° | 22066° | 1196 [3653 %
ICholine
Basal diet +
Vitamin C +
Vitamin £ +
Choline
SEM ' 9.47 0.33 0.05 0.31 0.18 8.48 Q.60 1,22
ignificance! —* NS * * * * NS *
Means having differant superscrips at the same column are significantly {P£0.05) different

353.00°] 590 | 240° { 3.50° | 23.36° | 258.33° | 12.10 | 38.20°
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Serum globuiin concentrations of hens fed the diets supplemented
with vitamin C plus choline or a mixture of vitamin C, vitamin E and choline
were significantly higher (P<0.05) than that of the contrcl group, however,
other experimental groups of hens exhibited insignificantly comparable levels
of globulin to that of the controls. The turkey hens fed diets supplemented .
with vitamin C plus vitamin E, vitamin E, vitamin C, choline and vitamin E plus
cheoline exhibited significantly lower (P<0.05) ievels of serum total lipids
conpared with that of the control hens.

Serum levels of total lipids of hens fed diets supplemented with
vitamin C plus choline or with the three feed additives were comparable to
that of the control birds, with ne significant differences among them. Dietary
single and combined addition of vitamin C, vitamin E and choline caused
significant reductiens (P=0.05) in serum cholesterol levels as compared to
that of the controls, with the excepticn of hens fed choline- supplemented diet
which gave insignificantly comparable levet of serum cholestercl. Dietary
supplementation with vitamin C or choline resulted in significant decreases
(P=<0.05) in blood haematocrite values (%) of turkey hens compared with that
of the controls, other groups exhibited comparable means of haematocrit
value, :

The present resuits agree with those of El-Medany (2008) who found
that serum or plasma glucose content was significantly reduced when vitamin
C (250 mg /kg diet) was added to the diet of laying hens. Sahin ef al. (2003)
showed that dietary supplementation with vitamin C and E either separately
or in combination, at 260 mg/kg of both vitamin C and E decreased serum
{plasma) glucose concentrations of laying Japanese quails. imik et al. (2009}
reporied that the serum glucose level was lower in vitamin C group and
vitamin E when compared with the control group given a normal diet without
supplementation.

On the other hand, the present resuits disagree with the finding of
Hassan et al. {2005) who found that choline supplementation (300 or 600 mg
kg feed) significantly increased blood serum level of albumin compared with
that of the unsupplemented controts.

The present results agree with those of El-Medany (2008} who found
that plasma levels of cholestercl and total lipids were significantly reduced
when vitamin C (250 mg /kg diet ) was added to the diet of laying hens. Al-
Daraji ef al (2001) indicated that levels of serum cholesterol were
significantly decreased, as a result of ascorbic acid supplementation in both
maies and females of broiler breeders. Sahin et al (2003} found that
supplemental vitamin C and E efther separately or \n combination, (250 mg of
L-ascorbic acid plus 250 mg ainha-tocopherol-acetate/kg of diet) decreased
levels of serum {plasma) cholestero! of laying Japanese quails.

Egg Fertitity and Hatchability for turkeys:

As preserted in (Table 5), significantly higher (P<0.05) percentages of
egg fertility and hatchability of total eggs were achieved by turkey birds fed
diets supplemented with vitamin E alone, vitamin C plus choline, vitamin E
plus choline or with a mixture of vitamin C, vitamin E and choline as
compared to their control courterparts, The cther experimental groups of
birds exhibited insignificantly comparable means of egg fertility and total
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hatchability compared to those of the control group. No significant differences
were observed in hatchability of fertile eggs among the different experimental
groups.

These results agree with those reported by Lin ef al. (2004) who
found that addition of 80 myg /kg vitamin E during the laying period increased
egg fertility by 7.7% as compared with their controls. Hens fed 80 mg /Kg
vitamin E exhibited an increase in percentage of hatchability by 13.4% as
compared with those fed the unsupplemented diet . Sengul e! al. (2008)
showed that fertility rate and hatching rate improved with increasing levels of
vitamin E at 30, 45, 60 and 75 mg/kg of laying partridges diets. Mbajiorgu
(2011) found that optimum ascorbic acid supplementation (750 mg kg DM
feed) supported optimum hatchability in Venda laying hens, which was mainly
attributable to its positive effect on egg weight and hatchability.

Table 5: Effects of dietary single and combined addition of vitamin C ,
vitamin E and choline on egg fertility and hatchability of turkey
hens during the experimental period

] Hatchability of | Hatchabiiity of
Items Egg Fertility (%) total eggs (%) _| fertile eggs (%)
Control (Basal diet} 93.72° 86.13 91.87
Basail diet + Vitamin C 96.34 0 9114~ 94 .55
Basal diet + Vitamin E 06.80 ™ 8306 " 95.02
| Basal diet + Choline 9484% 86.97 © 91.53
asal diet + Vitamin C| ot be
Vitamin E 95.86 87.75 91.70
Basal diet + Vitamin C ab ab
Choline 98.81 91.77 92,87
asal diet + Vitamin E+ a ab
holine 98.97 91.58 92.53
asal diet + Vitamin C ab a
Pitam':n E + Choline 98.50 93.55 94.98
EM 0.93 1.66 1.46
Significance > * NS

Means having different superscrips at the same column are significantly (P<0.05) different
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Jelected slaughter measurements:

In turkey hens (Table 6), excepting for a significant increase in
oviduct length of hens fed vitamin E-supplemented diet compared with the
control group, the relative weights of their carcass, liver, heart, spleen, ovary
and oviduct were not significaitly affected by dietary treatments.

The present results agree with those of El-Zaiat ef al. (2007) who
found that the dietary addition-of 200 mg vitamin E/kg diet) to Mandara laying
hens insignificantly improved percentages of carcass, heart, spleen, and fiver
as compared to the control group . Rama Rao et al. (2001) reported that liver
weight was not influenced by supplementary choline chloride (50%) and
indicated that liver weight was not influenced by supplementary choline (760
and 1520 mg/kg) in broiler breeders (29 to 48 weeks of age). Fouladi et al.
{2011) showed that dietary choline chloride supplement had no positive effect
on meat vield and carcass weight in Japanese quails.

Table 6: Effects of dietary single and combined addition of vitamin C ,
vitamin E and choline on some relative weights of carcass and
some vital internal organs of 48-week-old turkey hens :

toms ca';?” Liver% | Spleen% | Hean | Ovary% |Oviduct% leml;:rtnl
Control (Basal diet)] 72.71 2.56 0.116 0.40 220 | 2901 | 62.00™ |
asal diet + 7216 | 278 | 0116 | 03 | 225 | 260 | 433>
Vitamin C - - ) : - ’ -
Basal diet + b a
Nitamin E 73.14 1.90 0.123 0.37 245 3.00 | 7666
asal diot + ab
Choline 72.68 227 0.123 0.37 2.23 222 | 69.66
Basal diet + .
Nitamin C +Vitamin| 73.26 235 0.110 0.38 2.00 1.93 55.00°
E
Basal diet +
Vitamin C + 73.20 1.92 0.113 0.38 1.90 282 | 71.00%
ICholine
Basal diet +
Vitamin E + 72.42 245 0.113 0.46 2.50 265 | 61.33™
ICholine -
Basal diet + .
VitaminC + b
Vitamin E + 71.90 316 0.113 0.38 2.16 259 | 6566
ICholine
SEM 0.92 0.28 0.003 0.02 0.32 0.40 3.05
Significance NS NS NS NS NS NS *

Means having different superscrips at the same column are significantly {(P<0.05} different

in conclusion, dietary supplementation with vitamin E had positive
effects on feed conversion, hen-day egg production rate (P<0.05), egg fertility
and total hatchability and length of oviduct of turkey hens as compared fo
those of the control hens.
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