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SUMMARY: This study was carried out at the Poultry Rese&tetion, El-Azab, Fayoum, to
study the effects of two dietary levels of vitankin(Vit. E) (10 or 20 mg/Kg diet), vitamin C (Vit.)C
(200 or 400 mg/Kg diet) and their mixtures on eggfgrmance, egg quality, fertility, hatchabilitycan
economic efficiency of El-Salam laying hens. A tatamber of 243 (216 breeder hens and 27 cocks)
birds at 25 weeks of age were used in this expatimBirds were wing banded and randomly
distributed into 9 equal treatment groups of 2dbeach (24 breeder hen and 3 cock each). Each grou
was equally subdivided into three replicates ofdight @ and one3/replicate) birds each.

The experimental treatments were as follows:

1- Birds were fed control diet (unsupplemented With E or Vit. C (D1)).

2- Birds were fed D1 supplemented with 10 mg/Ket §iit. E (D2).

3- Birds were fed D1 supplemented with 20 mg/Ket diit. E (D3).

4- Birds were fed D1 supplemented with 200 mg/Ket dit. C (D4).

5- Birds were fed D1 supplemented with 400 mg/Ket §it. C (D5).

6- Birds were fed D1 supplemented with Vit. E 10/iggdiet + Vit. C 200 mg/Kg diet (D6).

7- Birds were fed D1 supplemented with Vit. E 10/iKggdiet + Vit. C 400 mg/Kg diet (D7).

8- Birds were fed D1 supplemented with Vit. E 20/iKggdiet + Vit. C200 mg/Kg diet (D8).

9- Birds were fed D1 supplemented with Vit. E 20/iKggdiet + Vit. C 400 mg/Kg diet (D9).

Results obtained could be summarized in the following:

1- Laying hens fed diet containing mixtures of VitaBd C supplementation had lower feed intake
value, while, laying hens fed control diet had leigfeed intake value. No significant effect were
observed for average egg weight, total egg masggpeauction% and feed conversion during the
experimental period.

2- Laying hens fed diet containing 10 mg/kg diet Wthad higher shell thickness and shell% while,
those fed diet containing 20 mg Vit. E and 400 rggdiet Vit. C had lower shell thickness and
shell% during the experimental period.

3- Laying hens fed diet containing 20 mg Vit. E an® 40y/kg diet Vit. C had higher fertility%.

4- El-Salam laying hens fed diet containing 20 mg ¥tand 200 mg/kg diet Vit. C gave the best
economical and relative efficiency values

In conclusion: Feeding El-Salam laying hens on diets containidgng Vit. E and 200 mg/kg diet Vit.

C improved the productive, reproductive performaaice relative economic efficiency values.

Key words: El-Salam laying hen, productive and reproductigggrmance.

Vitamin E (Vit. E ) plays important roles in vari®wiochemical and
physiological processes, including antioxidationd agsignaling transduction
(Brigelius-Flohe et al., 2002 and Ricciarelliet al., 2002). The addition ofa-
tocopherol to hen diets increases the content bfBMn the egg yolk in a dose
dependent mannddiang et al., 1994; Suraiet al., 1997 and Meluzziet al.,
2000). Tocopherols may also provide health benefits ngainl preventing
cancer and coronary diseagBsplock, 1991 and Knektet al., 1991) so that



the incorporation of Vit. E to the egg may bothrewmse the oxidative stability
and provide a source of tocopherols useful for rumarition and health.

As poultry fowls are able to synthesize vitamin\Gt.(C) and it is not
transferred into the egg. The research attentioa mainly focused on the
effects of the vitamin on improving the egg-sheliality (Pardue and
Thaxton, 1986).Even if Vit. C is neither contained nor transféerte the egg,
it could play its antioxidative role in regenerati®vit. E in laying hens.
Furthermore it is well known that ascorbic acid (AA a water-soluble
vitamin) is required for the hydroxylation of pnodi residues necessary for the
synthesis of pro-collagefWeiser et al., 1990),also it could be involved in the
synthesis of egg proteins. Plasma protein condsmrtravas insignificantly
increase with Vit. C(El-Badry et al., 2011), the beneficial effect of Vit. C
supplementation on plasma protein could be atethtd Vit. C which work as
coenzyme playing an important role in the metabolgf amino acidKutlu
and Forbes, 1993)while, Rice (2000)reported that Vit. C is effective as
antioxidant and it play an important role in metabactivity.

Vitamin C has been demonstrated to enhance anéiokattivity of Vit.

E by reducing the tocopheroxyl radicals back tartlaetive form of Vit. E
(Packer, 1992 and Jacob,1995)r by sparing available Vit. ERetsky and
Frei, 1995). Some reports indicated improvements in the egglymon and
egg shell quality by Vit. ¢Bell and Marion, 1990; Balnave and Muheereza,
1997 and Al-Shoquiry, 1999)As well as by adding Vit. EBollengier et al.,
1999 and Sahinet al., 2002). On the other hand, Vit. E serves as a
physiological antioxidant through inactivation freadicals, improves egg
production, feed intake, egg yolk and albumen sdliKirunda et al., 2001),
and improves egg qualiffPuthpongsiriporn, 1998).

Therefore, the objective of this study was to datee the effects of two
dietary levels of Vit. E (10 or 20 mg/Kg diet), VIE (200 or 400 mg/Kg diet)
separately and their mixtures on egg performangg euality, fertility,
hatchability, embryonic mortality and economic e€#ncy of El-Salam laying

hens.



MATERIALS AND METHODS

This study was carried out at the Poultry Rese&tdtion, El-Azab,
Fayoum, to study the effects of two dietary leva#lvitamin E (Vit. E) (10 or
20 mg/Kg diet), vitamin C (Vit. C) (200 or 400 mgjKliet) and their mixtures
on egg performance, egg quality, fertility, hatahil embryonic mortality
and economic efficiency of ElI-Salam laying hens.

A total number of 243 (216 breeder hens and 27 sjobkds at 25
weeks of age were used in this experiment. Birdseweing banded and
randomly distributed into 9 equal treatment groap27 birds (having nearly
similar baly weight)each (24 breeder hen and 3 cock each). Each grasp w
equally subdivided into three replicates of 11 lieig and oned/replicate)
birds each. Birds were reared under the same mamageconditions in egg
production batteries (open system). The experinhgraaod was lasted for 14
weeks from 25 to 39 weeks of age. Treatment growgre fed a commercial
layer ration (16% CP and 2703.34 Kcal ME/Kg dietble 1), (control group)
supplemented with 10 or 20 mg/Kg dietocopherol acetate (Vit. E), 200 or
400 mg/Kg diet of L-ascorbic acid (Vit. C) and thaiixtures. Artificial light
was used beside the normal day light to providéd- day photoperiod. Feed
and water were provideat libitum.

The experimental treatments were as follows:
- Birds were fed control diet (unsupplemented With E or Vit. C (D1)).
- Birds were fed D1 supplemented with 10 mg/Kg Wig. E (D2).
- Birds were fed D1 supplemented with 20 mg/Ket diit. E (D3).
- Birds were fed D1 supplemented with 200 mg/Keg dit. C (D4).
- Birds were fed D1 supplemented with 400 mg/Ket dit. C (D5).
- Birds were fed D1 supplemented with Vit. E 10/Kgydiet + Vit. C 200 mg/Kg diet (D6).
- Birds were fed D1 supplemented with Vit. E 10/Kgydiet + Vit. C 400 mg/Kg diet (D7).
- Birds were fed D1 supplemented with Vit. E 20/Kgydiet + Vit. C 200 mg/Kg diet (D8).
- Birds were fed D1 supplemented with Vit. E 20/Kgydiet + Vit. C 400 mg/Kg diet (D9).
Egg production (weight and number) was recordely daid feed intake
for each group was calculated weekly and feed asiwe calculated as the
amount of feed required for producing a unit of eggass.
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Table 1: Composition of the basal diets.

Iltems %

Yellow corn, ground 63.50
Soybean meal (44%P) 24.57
Wheat bran 2.00
Calcium carbonate 1.77
Sodium chloride 0.30
Vit. and Min. premix * 0.30
Di-calcium phosphate 1.50
DL—Methionine 0.06
Total 100.0
Calculated analysis% *

Crude protein 16.56
Ether extract 2.67
Crude fiber 3.34
Calcium 3.37
Available phosphorus 0.39
Methionine 0.33
Methionine+Cystine 0.61
Lysine 0.84
ME, kcal./Kg 2703
Cost (£.E./ton)’ 2600.0

! Each 3.0 Kg of the Vit. and Min. premix containsit.\A,
10000000 1U; Vit. @ 2000000 1U; Vit. E, 1000 mg;  Vit.
K3, 1000 mg; Vit. B1, 1000 mg; Vit. B2, 500 mg; VBS6,
1500 mg; Vit. B12, 10 mg; biotin, 50 mg; folic acitl mg;
niacin, 3000 mg; Ca pantothenate, 1000 mg; Zn,;30u/ g;
Fe, 30 g; Co, 0.1 g; Se, 0.1 g; I, 0.3 g; Mn, 6ang anti-
oxidant, 10 g, and complete to 3.0 Kg by calciumboaate.

2 According toNRC, 1994

% According to the local market price at the experital time.

Mortality was recorded daily (no mortality of biregere recorded during the
study period). Egg quality measurements were détecnmonthly on eggs of
the last three days. Representative egg samples &ach treatment were
collected monthly throughout the experimental périoorder to determine egg
and shell quality. Egg shell thickness, includingels membranes, was
measured using a micrometer at three locationsheregg (air cell, equator,
and sharp end). Haugh unit score was applied frapesial chart using egg
weight and albumen height which was measured bygusi micrometer

according tdHaugh (1937).Shell surface are@Carter, 1975), shell weight per

unit surface are@Hamilton, 1978), egg shape index¥&arter, 1968) and yolk



index% (Well, 1968) were calculated. The egg yolk visual color scomesw
determined by matching the yolk with one of theb&hds of the “1961, Roche
Improved Yolk Color Fan”.

Two batches of eggs (130 egg/treatment) were dellefrom the 9
treatments at the 38th and 39th weeks of age wyste hatchability and
incubated at Chick Master hatchery. Fertility wasedmined by candling at 7
days of incubated period. The averages of thelifgréind hatchability of the

two batches were calculated.

Economical efficiency of egg production was caltedafrom the input-
output analysis which was calculated accordindnéogdrice of the experimental
diets and eggs produced. The values of economifialeacy were calculated

as the net revenue per unit of total cost.

An ANOVA with the General Linear Models (GLM) prabgre of SPSS
software (SPSS, 1999)included the effect of type and treatment means.
Treatment means indicating significant differen(®s0.01 and R0.05) were

tested using Duncan's multiple range (Eatncan, 1955)

RESULTS AND DISCUSSION

Laying hens productive performance:Effect of supplementing laying
hens diets with Vit. E, C and their mixtures onrage egg weight (EW), total
egg mass (EM), egg production (EP%), daily feedket (FI) and feed
conversion (FC) are shown in Table 2.

As shown in Table 2, type of addition effect wagngicant only for Fl
(Table 2), it is clear that laying hens fed dietteaning mixtures of Vit. E and
C supplementation had lower FI value, while, layirens fed control diet had
higher FI value. No significant effect were observer EW, EM, EP% and FC
during the experimental period. Numerically, layihgns fed diet containing
mixtures of Vit. E and C had higher EW value, whileose fed diet containing
Vit. C supplementation had higher EM, EP% and tlestl=C value (the

difference is not significant).



Table 2: Effects of supplementing laying hens dietsith vitamin E, C and their
mixtures on egg production of El-Salam laying hens.

Average | Total egg Egg Daily feed Feed
Items egg weight mass production intake | conversion
(EW,9) (EM,9) (EP)% (FL.9) (FC)
Type of addition
Control 44.58 22765.3 68.66 106™4 | 3.51
Vitamin (Vit.) E 44.55 22672.6 68.39 10421 | 3.44
Vitamin C 45.13 23572.3 70.06 103%6 | 3.29
Mixed (Vit. E &Vit. C) | 46.18 23365.3 68.06 10279 |3.30
+SEM? 0.60 858.4 2.33 0.29 0.13
Treatments
Control 44.58 22765.3 68.66 10694 | 3.51
Vit. E 10 mg/Kg diet 44.68 22367.9 67.25 10473 | 351
Vit. E 20 mg/Kg diet | 44.42 22977.4 69.53 10370 |3.38
Vit. C 200 mg/Kg diet | 45.03 23187.6 69.20 10321 |3.31
Vit. C 400 mg/Kg diet | 45.23 23957.1 70.92 10350 | 3.26
Vit. E 10 mg/Kg diet +
Vit. C 200 mg/Kg diet 45.71 22399.9 65.82 104923 | 3.52
Vit. E 10 mg/Kg diet +
Vit. C 400 mg/Kg diet 45.79 22820.2 67.25 10177 | 3.34
Vit. E 20 mg/Kg diet +
Vit. C 200 mg/Kg diet 47.00 24301.7 69.53 102%0 | 3.15
Vit. E 20 mg/Kg diet +
Vit. C 400 mg /Kg diet 46.22 23939.3 69.62 102%5 | 3.19
+SEM 0.93 1311.9 3.61 0.06 0.20
'Pooled SEM
A,... G, values in the same column within the sammifollowed by different superscripts are

sig

nificantly different (at K0.01 for A to G).
There were insignificant differences among all aigttreatments in

productive performance except, Fl. It is clear thaging hens fed diet
containing 20 mg Vit. E and 400 mg/kg diet Vit. @dlower Fl whereas, those
fed control diet had higher FI during the experitaérperiod. Numerically,

laying hens fed diet containing 20 mg Vit. E and 26g Vit. C/kg diet had

higher EW, EM and the best FC value while, thogsedet containing 400 mg
Vit. C/kg diet had higher EP% (difference is nogrsficant) during the

experimental period (Table 2).

These results are in harmony with some experimergailllts who
demonstrated that egg weight was unaffected bgtagi treatmen{Gebert et
al.,1998; Meluzzi et al., 2000 and Franchini, et al., 2002). Similarly,
Puthpongsiriporn et al. (2001)reported that supplemental Vit. E did not affect

egg production of White Leghorn hens. While, thessailts disagree with those




of Ajuyah et al. (1993) and Scheideler and Froning (1996)ported that
laying hens fed diets with high levels of Vit. EO(3U/kg diet) greatly
improved egg production compared with that of Igyirens fed the same diets
with low levels of Vit. E (27 IU/kg diet)Also, Whitehead et al. (1998)
reported that dietary Vit. E at 250 mg/kg providedoptimum egg production
compared to 10 mg/kg fed to control hens by ViprEmoting the release of
vitellogenin from liver by protecting cell membranef hepatocytes from
oxidative damageBartov et al. (1991)reported that Vit. E may minimize the
decline in egg production and feed efficiency failog the outbreaks of some
diseasesEl-Mallah et al. (2011) reported that dietary Vit. E at either level
0.20 or 0.40mg/kg considerably resulted in positignificant effect on EP
values and had no effect on EW compared to theaoaiso, FI did not differ
while, FC values were improved due to Vit. E addiittompared to the control.
Vitamin C supplementation of broiler diets did raftect feed consumption or
feed conversion rat@bo Elouun and Al-Huminany, 2011).

As shown in Table 3, type of vitamins (E and C)gamentation had
no effect on egg quality except, shell thicknesd ahell surface aregsSA)
throughout the trial. It is clear that laying hdad control diet had higher shell
thickness and SSA, whereas, those fed diet contaimixtures of Vit. E and
vitamin C supplementation had lower shell thicknessl SSA during the
experimental period.

Results presented in Table (3) indicated no siganii differences in
egg quality among all dietary treatments includihg control group except,
shell thickness, shell%, SSA and shell weight yrgt surface area (SMSA).
Laying hens fed diet containing 10 mg/kg diet VE. had higher shell
thickness, shell% and SSA while, those fed dietaiommg 20 mg Vit. E and
400 mg/kg diet Vit. C had lower shell thicknessel&t and SSA during the
experimental period.

This result agrees with those Gherian et al. (1996) and Franchiniet
al. (2002),who observed no effects of dietary added tocopfeno the Haugh

units of eggs.



Table 3: Effects of supplementing laying hens dietsith vitamin E, C and their mixtures on egg qualily of EI-Salam

laying hens.

Yolk | G ness, | Albumen | Yol | Shell | {80 | Shape | Haugh | sou | s
color mm % % % % index% unit

Type of addition
Control 7.20 | 0.338 61.44 29.68 | 8.67| 46.24| 75.48 90.54 63.29 [69.30
Vitamin (Vit.) E 7.55 | 0.333 61.32 2955 | 9.14| 45.11| 75.13 90.20 6226 |72.25
Vitamin C 7.15 | 0.31%° 61.23 29.49 | 9.27| 45.76| 75.44 89.23 5801 |74.37
Mixed (Vit. E &Vit. C) |6.78 | 0.308 61.52 29.64 | 8.84| 45.34| 75.15 87.79 5B8.06 |70.56
+SEM® 0.24 | 0.01 0.67 052 | 0.34] 057 0.69 1.66 0.94 2.53
Treatments
Control 7.20 | 0.338" 61.64 29.68 | 8.67 |46.24 | 75.48 90.54 | 63.29 69.30"

Vit. E 10 mg/Kg diet 7.70 | 0.345 60.82 29.30 | 9.88 | 45.70 75.40 90.75 63.82 78.67

Vit. E 20 mg/Kg diet | 7.40 | 0.326°° | 61.81 29.79 | 8404452 | 74.86 89.66 | 60.7% 65.8%3

Vit. C 200 mg/Kg diet | 6.90 | 0.306° 61.64 29.68 | 8.67 | 45.94 | 75.48 89.10 | 59.B84° 69.66"

Vit. C 400 mg/Kg diet | 7.40 | 0.336° 60.82 29.30 | 9.88 | 45.57 | 75.40 89.35 | 604%"° |79.08

Vit. E 10 mg/Kg diet +
Vit. C 200 mg/Kg diet | 7.20 | 0.306F 61.81 29.79 | 8.40|44.34 | 74.86 88.32 | 57.9FF 66.18

Vit. E 10 mg/Kg diet +
Vit. C 400 mg/Kg diet | 6.50 | 0.298 61.64 29.68 | 8.67 |46.13 | 75.48 87.73 | 56.9% 70.02®

Vit. E 20 mg/Kg diet +
Vit. C 200 mg/Kg diet | 6.90 | 0.326°° | 60.82 29.30 | 9.8 |45.81 | 75.40 88.03 | 56.8F 79.50"

Vit. E 20 mg/Kg diet +
Vit. C 400 mg /Kg diet | 6.50 | 0.296 61.81 29.79 | 8.40 | 45.09 74.86 87.06 53.96 66.52

+SEM 0.34 | 0.01 0.97 0.76 045 0.81 1.01 2.42 1.32 3.26

! Shell surface area 2 shell weight per unit surface area *Pooled SEM
a,....c, and A,... E, values in the same column withithe same item followed by different superscripts & significantly different (at P<0.05 foratoc ; P
<0.01 for A to E).




Moreover, Puthpongsiriporn et al. (2001) found that egg mass of
White Leghorn hens was greater with supplementaifod5 U of Vit. E /kg.
Also, egg yolk was significantly increased whensesmre fed 45 and 65 IU/kg
compared with the control or Vit. E level (25 IUJk¢gdaugh units were higher
for hens fed 65 IU of Vit. E /kg compared to 25 attlIU/kg. Some reports
indicated improvements in the egg production angl gtwell quality by Vit. C
(Bell and Marion, 1990; Balnave and Muheereza, 199@nd Al-Shoquiry,
1999).As well as by adding Vit. EBollengier et al., 1999; Puthpongsiriporn
1998; Kirunda et al.,, 2001 and Sahinet al., 2002). Vit. E serves as a
physiological antioxidant through inactivation freadicals, improves egg
production, feed intake, egg yolk and albumen sqliKirunda et al., 2001),
and improves egg qualifPuthpongsiriporn, 1998).

These results confirmed those EifMallah et al. (2011)who reported
that demonstrated that shape index and yolk colactwsignificantly (P<0.05)
decreased and shell thickness which significaftky0(05) improved compared
to the control. Also,El-Sheikh and Salama (2010)reported that Vit E
improved shell thickness and haugh unit score agpaoed to the control but,
did not affect significantly shell weight% and afben weight% as compared
to control, Similar results were reported lojann et al. (2001),Kirunda et
al. (2001) and Abdel-Galil and Abdel-Samad (2004)n this connection, the
achieved improvement in shell-thickness could be dw enhancement of
calcium bioavailability by the action of supplema&n¥it. E. These facts
confirmed the results of increased serum-ca coraiot that has been
established in the present stu@@bdel-Fattah and Abdel-Azeem, 2007).
Moreover, Vit. E addition was stated to influen¢e toestradiol dependant
mechanisms by exerting a direct effect on oestrationdirect effect through
maintaining more normal function of cellular proses regulating oestradiol
and restoration of estrogen secretiBollengier et al., 1998).

Fertility and hatchability%: Fertility, hatchability embryonic mortality
at 7 or 18 days and abnormal chicks% as affectdedning different levels of

Vit. E and C to El-Salam laying hens are presemtédble 4.



Table 4: Effects of supplementing laying hens dietsith vitamin E, C and their mixtures on fertility,
hatchability, embryonic mortality and abnormal chicks% of El-Salam laying hens.

ltems Fertility Hatchability | Embryonic mortality % Ab_normal
% % at 7 days| at 18 days | Total | chicks%

Type of addition

Control 83.98 82.59 0.694 0.694 1.389 0.000

Vitamin (Vit.) E 94.4G 91.17 0.385 2.410 2.795 1.282

Vitamin C 90.27° | 88.66 1.449 0.725 2.174 0.000

Mixed (Vit. E &Vit. C) 93.83 91.27 1.649 1.506 2.793 0.669

+SEM? 2.21 2.31 0.71 0.73 0.94| 0.49

Treatments

Control 83.9¢ 82.59 0.694 0.694 1.39]  0.000

Vit. E 10 mg/Kg diet 91.67°°P | 89.33 0.806 0.645 1.45| 0.000

Vit. E 20 mg/Kg diet 96.87° |92.79 0.000 4.020 4.02| 2.451

Vit. C 200 mg/Kg diet 86.52° |85.25 1.905 0.476 2.38/ 0.000

Vit. C 400 mg/Kg diet 93.97°“ [91.96 0.980 0.980 1.96/ 0.000

Vit. E 10 ma/Kg diet +) gg g8c0 | gg g2 0571 | 2.381 295 1.667

Vit. C 200 mg/Kg diet ' ' ' ' ' '

Vit. E 10 mg/Kg diet BCD

Vit. C 400 mg/Kg diet 93.00" 92.43 1.429 0.571 0.57| 0.000

Vit. E 20 mg/Kg diet BC

Vit. C 200 mg/Kg diet 93.62' 89.78 2.313 1.524 3.84| 0.952

Vit. E 20 mg/Kg diet

Vit. C 400 mg /Kg diet 100.06 | 96.09 2.344 1.563 3.91| 0.000

+SEM 3.01 3.15 1.01 1.03 1.32] 0.68

Pooled SEM

a,....b, and A,... D, values in the same column withithe same item followed by different superscripts a
significantly different (at P <0.05 for a to b ; P<0.01 for A to D).




Type of addition effect significantly influenced<®05) fertility%, it is
clear that laying hens fed diet containing Vit. Epglementation had higher
fertility, while, hens fed control diet had lowekerfility%. Insignificant
(P=0.05) effects were observed in hatchability, embiyanortality at 7 or 18
days and abnormal chicks% during the experimemabg (Table 4).

Results presented in Table (4) indicated no sigaifi differences in
hatchability embryonic mortality at 7 or 18 d artsharmal chicks% among all
dietary treatments including the control group. tBig treatments effect was
significant (0.05) only for fertility%, hens fed diet containi2® mg Vit. E
and 400 mg/kg diet Vit. C had higher fertility% cpaned with those fed
control diet, while, those fed control diet had &wertility%. Numerically,
there was insignificant increase>[P05) in hatchability percentages in all
groups fed Vit. E and C supplementation compared thie control group.

Similar results were observed Byscott and Parker (1967)who found
that fertility was rapidly restored when Vit. E glgmentation was begun at 28
weeks. Comparable results were observed in I{ptechlin et al., 1962)
because fertility and hatchability were all draallic restored to normal levels
by addition of Vit. E to the diet. Also, some steslihave been shown that Vit.
E tends to maintain or increase hatchability inthstaessed laying hens
(Tengerdy and Nockels, 1973).

Economical efficiency(EEf): Table 5 show the economical efficiency
(EEf) and the relative economical efficiency (relatEEf) values. El-Salam
laying hens fed diet containing 20 mg Vit. E and 20g/kg diet Vit. C gave
the best economical and relative efficiency valbemg 1.423 and 120.49%,
respectively followed by hens fed diet containirtyrdg Vit. E and 400 mg/kg
diet Vit. C being 1.384 and 117.22%, respectivaly,of which are superior
compared to the control diet without supplemeniatioens fed control diet
had the worst corresponding values, being 1.181188%6, respectively. The
relative efficiency varied between 0.0 to +20.49%ick is of minor

importance relative to the other factors of prootuct



Table 5: Effects of supplementing laying hens dietsith vitamin E, C and their mixtures on economicalefficiency.

ltems T1 T2 T6 T9

Price/ k feed (L.E.) 2.600 2.602 2.604 082.6
Total feed intake (kg) 79.564 77.920 77.54% 76.297
Total feed cost (L.E.) 206.866 | 202.748 201.927 .4197 198.982
Total egg mass (Kg) 22.7653 | 22.3679 22.3999 8202. 23.9393
Price/Kg eggs (L.E.) 19.819 19.819 19.819 19.819
Total price of eggs (L.E.) 451.185 | 443.31 443.94 474.45
Net revenue (L.E.) 244.319 | 240.561 242.017 .8Q@34 275.471
Economical efficiency (E.Ef.) g/c=h| 1.181 1.187 1.199 841.3
Relative E.Ef. 100.00 100.46 101.48 117.22

T1: Control, T2: Vit. E 10 mg/Kg diet,T 3: Vit. E 20 mg/Kg diet,T 4: Vit. C 200 mg/Kg diet] 5: Vit. C 400 mg/Kg diet] 6: Vit. E 10 mg/Kg diet +
Vit. C 200 mg/Kg diet,T 7: Vit. E 10 mg/Kg diet + Vit. C 400 mg/Kg dief,8: Vit. E 20 mg/Kg diet + Vit. C 200 mg/Kg diet add®: Vit. E 20 mg/Kg

diet + Vit. C 400 mg /Kg diet.

(based on average price of diets during the exyaial time)
Bttt (according to the local market griat the experimental tije
(net revenue per unit feed cost).

(assuming that economical efficiency of the cdrmroups equals 100).



In conclusion, the results of this study indicated that feeditgsalam
laying hens on diets containing 20 mg Vit. E and 2fg/kg diet Vit. C
improved the productive, reproductive performancel aelative economic

efficiency values of laying hen.

REFERENCE

Abdel-Fattah, S. A., and F. Abdel-Azeem (2007).eEffof vitamin E, thyroxine
hormone and their combination on humoral immurgtformance and some
serum metabolites of laying hens in summer seaBggpt. Poult. Sci., 27
(11):335-361.

Abdel Galil, M. A., and M. H. Abdel Samad (2004 ffdet of vitamin E, C. Selenium
and Zinc supplementation on reproductive performamictwo local breeds of
chickens under hot climate condition. Egypt. Pdaitti., 24, 217-229.

Abo Elouun, S.A., and A. A. Al-Huminany (2011). Theophylactic effect of vitamin
C supplementation on sodium chloride induced pubnpihypertension (PHS)
in broiler chickens. Egypt. Poult. Sci. Vol. (31):121-130.

Ajuyah, A. O., R. T. Hardin, and J. M. Sim (1998)fects of dietary full-flat flax
seed with and without antioxidant on the fatty aoinposition of major lipid
classes of chicken meats. Poult. Sci., 72:125-136.

Al-Shoquiry, N. E. (1999). Influence of some digtdactors on the performance of
chickens. M.Sc. Thesis, Fac. Agric. Univ. Minufiyagypt.

Arscott G.H., and J.E. Parker (1967). In Physiolagy Biochemistry of the domestic
fowl, pp. 380.

Balnave, D., and S. K. Muheereza (1997). Improveyg shell quality at high
temperature with dietary sodium bicarbonate. P&dt., 76: 588-593.

Bartov, I., Y. Weisman, and E. Wax (1991). Effectshigh concentrations of dietary
vitamin E and ethoxyanin on the performance ofrigyhens. Br. Poult. Sci.
32:525-534.

Bell, D. E., and J. E. Marion (1990). Vitamin Claying hen diets. Poult. Sci., 69:
1900-1904.

Bollengier, L. S., P. E. V. Williams, and C. C. Witiead (1999) Optimal dietary
concentration of vitamin E for alleviating the effeof heat stress on egg
production in laying hens. Br. Poult. Sci., 40: 11007 .

Bollengier, L. S., M. A. Mitchell, D. B. Utomo, PE. V. Williams, and C.C.
Whitehead, (1998). Influence of high dietary vitar&d supplementation on egg
production and plasma characteristics in hens stdgeto heat stress. Br.
Poult. Sci. 39: 1, 106-112.

Brigelius-Flohe, R., F. J. Kelly, J. T. SalonenN&uzil, J. M. Zingg, and A. Azzi
(2002). The European perspective on vitamin E: €urknowledge and future
research. Am. J. Clin. Nutr. 76:703-716.



Carter, T.C. (1968). The hen egg. A mathematicallehavith three parameters. Br.
Poult. Sci., 9: 165-171.

Carter, T. C. (1975). The hens egg. Estimation lafllssuperficial area and egg
volume using measurements of fresh egg weight ae kngth and breadth
alone or in combination . Br. Poult. Sci., 16 : 513.

Cherian, G., F. H. Wolfe, and J. S. Sim (1996).dieg dietary oils with tocopherols:
effects on internal qualities of eggs during steralj Food Sci., 61:15-18.

Diplock, A. T. (1991). Antioxidant nutrients andsdase prevention: An overview.
Am. J. Clin. Nutr. 53:189-193s.

Duncan, D.B. (1955). Multiple range and multipléeBts. Biometrics, 11:1-42.

El-Badry, A. S. O., Kh. A. A. Ali, W. A. H. Ali, ad M. A. Ahmed (2011). The role of
nasal gland and vitamin C in alleviate the adveféects of osmotic stress on
ostrich. Egypt. Poult. Sci., 31: 233-247.

El-Mallah, G. M., S. A. Yassein, M. M. Abdel-Fattadnd A. A. EI-Ghamry (2011).
Improving performance and some metabolic responge ubing some
antioxidants in laying diets during summer seasdn.of American Sci.,
7(4):217-224. (ISSN: 1545-1003). http://www.amensgience.org

El-Sheikh, S.E.M., and A.A. Salama (2010). Effe€tvdaamin C and E as water
additives on production performance and egg qualftyheat stressed local
laying hens in Siwa Agsis. Egypt. Poult. Sci., 809- 697.

Franchini, A., F. Sirri, N. Tallarico, G. MinellN. laffaldano, and A. Meluzzi (2002).
Oxidative stability and sensory and functional mdies of eggs from laying
hens fed supranutritional doses of vitamins E anBdtilt. Sci., 81:1744-17

Gebert, S., R. Messikommer, H. P. Pfirter, G. Bee C. Wenk (1998). Dietary fats
and vitamin E in diets for laying hens: effectslaying performance, storage
stability and fatty acid composition of eggs. Arclieflugelkumde. 62:214—
222.

Hamilton, R.M.G. (1978). The effect of dietary miot level on productive
performance and egg quality of four strains of Whieghorn hens. Poult. Sci.,
57 (5): 1355-1364.

Haugh, R. R. (1937). The Haugh unit for measurigg guality. US Egg Poult.
Mag. 43: 552-555.

Jacob, R. A. (1995). The integrated antioxidantesys Nutr. Res. 15:755-766.

Jiang, Y. H., R. B. McGeachin, and C. A. Bailey94% a-tocopherol 3-carotene, and
retinol enrichment of chicken eggs. Poult. Sci:1137-1143.

Kirunda, D.F.K., S.E. Scheideler, and S.R. McKe@0@®. The Efficacy of vitamin e
(dl-tocopheryl acetate) supplementation in hensdtet alleviate egg quality
deterioration associated with high temperature supo Poult. Sci., 80: 1378-
1383.




Knekt, P. A., A. Aromaa, and J. Maatela (1991).axitn E and cancer prevention.
Am. J. Clin. Nutr. 53:2835-286S.

Kutlu, H. R. and J. M. Forbes (1993). Changes owgin and blood parameters in heat
stressed broiler chicks in response to dietary rascacid. Livestock prod.
Sci., 36: 335-350.

Lmann, E. D., J. Halle, H. W. Rauch, H.P. Sallmaangd G. Flachowsky (2001).
Influence of various vitamin E supplementation @nfprmance of laing hens.
Archiv-fur. Geflugelkunde. 65: 182-186.

Machlin, L.J., R.S. Gordon, J.E. Marr, and C.W. @qf962). In Physiology and
Biochemistry of the domestic fowl, pp. 380.

Meluzzi, A., N. Tallarico, G. Manfreda, F. Sirrinég A. Franchini (2000). Effect of
dietary vitamin E on the quality of table eggs ehed with n-3 long chain fatty
acids. Poult. Sci., 79:539-545.

National Research Council, NRC (1994). Nutrient @exments of Poultry. 9
revised edition. National Academy Press. Washindgio@., USA.

Packer, L. (1992). Interactions among antioxidantiealth and disease: Vitamin E
and its redox cycle. Proc. Soc. Exp. Biol. Med.,Z001-276.

Pardue, S. L., and P. J. Thaxton (1986). Ascorbid e poultry: A review. World’'s
Poult. Sci. J. 42:107-123.

Puthpongsiriporn, U. (1998). Effects of strain addetary vitamin E on hen
performance, immune and antioxidant status duriegt Istress. M.S. Thesis.
University of Nebraska-Lincoln. Lincoln, NE.

Puthpongsiriporn, U., S.E. Scheideler, J.L. Shefid M.M. Beck (2001) Effect of
vitamin E and C supplementation on performance,viimo lymphocyte
proliferation and antioxidant status of laying hehging heat stress. Poult.
Sci., 80: 1190-1200.

Retsky, K. L., and B. Frei (1995). Vitamin C pret®metal iondependent initiation
and propagation of lipid peroxidation in human Idensity lipoprotein.
Biochem. Biophys. Acta. 1257:279-287.

Ricciarelli, R., J. M. Zingg, and A. Azzi (2002)h& 80th anniversary of vitamin E:
Beyond its antioxidant properties. Biol. Chem. 38&3—-465.

Rice, M. E. (2000). Ascorbate regulation and itsiroprotective role in the brain .
Trends in Neuroscience, 23: 209-216.

Sahin, K., N. Sahin, and S. Yaralioglu (2002). Ef§eof vitamin C and vitamin E on
lipid peroxidation, blood serum metabolites and emah concentrations of
laying hens reared at high ambient temperature. Brace Elem. Res.85:35-
45.

Scheideler, S. E., and G. W. Froning (1996). Thenlwoed influence of dietary
flaxseed variety, level, form, and storage condgi®n egg production and
composition among vitamin E supplemented hens.tP8ai., 75:1221-1226.



SPSS (1999). User’s Guide: Statistics. VersionSESS Inc. Chicago, IL, USA.

Surai, P., I. lonov, A. Buzhin, and N. Buzhina (IR9Vitamin E and egg quality.
Pages 387—394 in Proceedings of theEliropean Symposium on the Quality
of Eggs and Egg Products, Poznan, Poland, Zaklagr&iczny “Graf-Com,”
Poznan, Poland.

Tengerdy, R. P., and C. F. Nockels (1973). Thecefié vitamin E on egg production,
hatchability and humoral immune response of chiskdtoult. Sci., 52:778—
783.

Weiser, H., M. Schlachter, H. P. Probst, and A K&tmann (1990). The relevance of
ascorbic acid for bone metabolism. Pages 73—93stobic Acid in Domestic
Animals. Proceedings of the 2nd Symposium. C. WdhkFenster, and L.
Vo'lker (eds.), Kartause Ittingen, Switzerland.

Well, R. J. (1968). The measurement of certain qgglity: A study of the hens egg.
Ed. By T.C. Carter Pub. Oliver and Boyd Edinbrugh 20-226 and 235-236.

Whitehead, C. C., S. Bollenger-Lee, M. A. Mitchehd P. E. V. Williams (1998).
The role of vitamin E in alleviating heat stresslaging hens. Poult. Sci., 77
(Suppl. 1):159. (Abstr.).

S Akl Zlaall 5dal Ac ¢ Cipalih ¢ha ARl il giosa AbL) il
Adualinl) g Aality) ciliual) Gang Cpaad -1

&MM\&M@&\Qﬁcmﬁéjjﬁcgms%)dgu‘;}:*
e 5l Al — a2l ) - el 0 A
)-\AA—B).;X.L“ _(55.).“ _‘5.\\):\;“ CLL}!\ g_:)m.\g_tﬁ_a.;c\))j\ u};.\n Ky

O Ot s aladial 53l Aul 5ol jeae —a sl ally Cad sall Cgan ddasiay Al Jall 528y yal
o Leghali g (Ao anS/alpaddle €00 5l Yoo ) = (el 5 (Ale anS/al padle Yo 5l Vo) 8 i
YEY 2ac e.\';lu\ ol EM\ C\;.ﬂ&edhaﬁ‘}” 3Ll g ¢ ju8dl) ccrimdll ¢ paral) B3 g ¢ gl 3eLeS
alaa JS/ e YV 4y sluie lae 9 ) Gl sdie Crad & 5and 25 jae jilda (ha YV 5 5 YY)
(OS2 L 5 &) AY S/ e 11l S ¥ ) Allae JS aand a3 (S35 0l Y E)

Do LS Ay il Blalaal) ilS
(Vo) Js il dade o ) glall 4300509
A Ol dlle aaS/hale Vo L) il Vo oY
A (el Ao anS/aale Yo lgll Gl Vo T
.z Oxlid dide aaS/oale Yoo L) Cilias Vo £
.z Oxlid dade aaS/aale £0 0 L) Cilias Vo -0
Z Ol Ao anS/aale Yov b (palid dlile aaS/aale ) v Ll Blias Vo T
T Ol Al aaSfaala 0ot ualid dlle aaS/aale Vo L) lae Vo Y
T Ol Ao anS/aale Yov b (alid dile aaS/aale Vo Ll lias Vo oA
T Ol Al aaSfaala 00t Gualid dlle aaS/aale Vo L) lne Vo -4
‘ -l Lad Lnle Juandial) giliill aaf (adldii
OS ey Al Blginl BBl = ¢ (i G JS e Dads Ll il e o ghadl zlaall S 2)
L gie e JS Ao g sima Ll gl dllia (5 o Al @il el 45 jad) dide e g3zl plaall
Aoyl By (DA e 13d) b et 8 S (ianll C\.".u\ cosanl) A ¢ aanll
3l Ay Byl dlaws o) (aali dile anS/aale Vv e g sinidile o sl zlaall S Y
Aol 3y JOA 5 ) A5 3l elas J81 45 jEall dide e sdaall zlaall IS Laiy



£ O A paSaale £1 5a Cpali Bl paS/pale Y+ Jle s it e e g3aall gl IS T
il Bl
S TR paS/ala Y+ vy (el Bl anS/ple Vo o g iniTide Lo 530 rladl el ¢
3.:\.\.;.».\ %dhaﬁ\ 3elaS gk‘_\j :LpLaaﬁ\ el u.m:\ z

b pal T paSpale Yo e g it Tile e oS £l a3 o Uil (S ol
Falal 6L el ae |y Ll g alsyl 211 s U 0l 7 Guelid Ao aaS/aala Yoo
A g





