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Animal Science Researches
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Dietary anion cation balance (mEg/kg)
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1 Supplied vitamins per kilogram of diet: mg: A, 10000 1U,
D3 2500 1U, E 10 1U, B1 2.2 mg, B2 4 mg, B3 8mg, B6 2
mg, B9 0.56 mg, B12, 0.015 mg, Cholin 200mg.

2 Supplied minerals per kilogram of diet: Mn, 80 mg, Fe 50
mg, Zn 60 mg, Cu 12 mg, Sodium Selenite 0.3 mg.
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Table 1- Feed ingredients and composition of
experimental diets

(%) &y (5‘);‘ MLL &y
Feed ingredients (%) Basal diet
&y &l
R 60.16
Corn grain
by dlouS’
' ‘ 23.02
Soybean meal
pAS ogae
3.37
Wheat bran
Ligw o89)
; 1.47
Soy oil
Dl S 152 1.36
Dicalcium phosphate
(P Blo
9.52
Oyster shell
Jyeme Ko 0.22
Common salt
e Sy, 01
Sodium bicarbonate '
owgse=Jl o
0.19
DI-Methionine
L g, i = I
0.01
L-Lysine HCL
Vitamin premix '
T(ne dlgo bglsee iy 03
Mineral premix '
(pS5LS 2 s IB6LS) sy cigu LB (5551 2700
ME (kcal/kg)
(%) P& B9y 16
Crude protein (%)
(7) pels 4.00
Calcium (%)
T
(%) e B jaud 0.38
Available phosphorus
() s 0.45
Methionine (%)
(72) Ot ogsie 0.72
Met+Cys (%)
(+) e 0.79
Lysine (%)
(%) e 0.58
Threonine (%)

Tryptophan (%)

Sel-plex '
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Table 2- Effects of different levels of Sel-plex in post-molting diet of laying hens on egg production percentage

(poSolS oo a S lie) s na oSl Juw Jl G88 pg0 G8A pg B3 aslen a a9 S
Dietary Sel-plex (mg/kg) Weekl Week2 Week3  Week4  Entire period
o 70.29  70.54°  70.39° 72.73° 70.90%
150 7098  70.49° 72.15° 71.23% 71.71°
300 7214 7373 7343 76.27° 73.89°
450 7184 72.68° 7267  74.15® 72.83?
600 70.69 69.82° 70.71° 70.81° 70.53¢
(lagSilis o lulicul sliizl) SEM 0.816 0.471 0.488 0.607 0.340
(sl sie o) P-value 009 <001 <005  <0.05 <0.01

P/ 0) wils (s lane 5l (glel S 31 o st 58 5o Bl b e b slapSilaPC
abc Means within same column with different letters differ significantly (P<0.05).
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Table 3- Effects of different levels of Sel-plex in post-molting diet of laying hens on egg weight (g)

(poSolS oo a S lie) s na oSl Juw ) G38 ag0 G8A pgen B3 aslen a a9 S
Dietary Sel-plex (mg/kg) Weekl Week2 Week3  Week4  Entire period
0 61.12 60.47% 60.96® 61.61 61.04°
150 60.45 58.79® 58.73° 60.35 59.58°
300 60.50 60.33® 59.04° 60.29 60.04%
450 61.31 61.27% 61.23® 61.98 61.44%
600 61.82 62.51* 62.81% 62.97 62.532
(LaSilis o luticd slazl) SEM 0.470  0.789 0.895 0.766 0.358
(olssine o) P-value 0.150 <0.05 <0.05 0.117 <0.05

AP/ 0) wis (s lsgine 5l (glel S 31 o st 58 5o wlie jub e b slapSilis *P°
abc Means within same column with different letters differ significantly (P<0.05)
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Table 4- Effects of different levels of Sel-plex in post-molting diet of laying hens on egg mass (g)

(e;\jj:\s‘)de;&ﬁ)e&ws]#&.u JJ‘GAA e\,d‘l:\é.h e\}u.nm eJL@A"C&A bJJAJS
Dietary Sel-plex (mg/kg) Weekl Week2 Week3  Week4  Entire period
0 42.95 42.65® 42.19 44.58 43.27
150 42.92 4143  42.36 44.20 42.73
300 43.64 4449  43.35 45.98 44.36
450 44.04 4453* 4450 45.95 44.75
600 43.70  43.65®  44.42 44.59 44.09
(Lag,Silie o lwstica slinzl) SEM 0531 0.811 0.701 0.617 0.635
0.149  <0.05 0.185 0.070 0.089

(solssine laws) P-value

.(P<~/'°) A:\J‘d LSJ“-"_C“’-“ oJlAS (SJlAT_)BJ _)‘ ‘UJ:"""‘ A 4.3[..1:.6‘):\.:. g.ﬂ\); l:t GLAO:\SL*LAa'b
ab Means within same column with different letters differ significantly (P<0.05)
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Table 5- Effects of different levels of Sel-plex in post-molting diet of laying hens on feed intake (g)

(poSolS oo a S lie) s na (oSl Juw Jl G38 pg0 G8A pg B3 aslen a a9 S
Dietary Sel-plex (mg/kg) Weekl Week2 Week3  Week4  Entire period
0 98.62  96.63 96.63 96.63 97.13
150 97.14  96.98 96.98 97.06 97.04
300 96.87 96.12 96.12 96.12 96.31
450 97.26  96.76 96.76 96.76 96.88
600 97.52  97.02 97.02 97.02 97.15
(lagSilis o luticul sliizl) SEM 0.703  0.980 0.921 1.11 0.468
0.473  0.977 0.977 0.974 0.702

(solssine laws) P-value
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Table 6- Effects of different levels of Sel-plex in post-molting diet of laying hens on feed conversion ratio (g:9)

(PSS o a S lie) s na oSl Juw ol G38 pg0 GiA pgen i aslen a so99 S

Dietary Sel-plex (mg/kg)

Weekl Week2 Week3  Week4  Entire period

0 2.29
150 2.26
300 221
450 221
600 2.24

(L, Silie o luilinul sliil) SEM 0.022
(solssine o) P-value 0.105

2.26% 2.25 2.16 2.242
2.34% 2.29 2.19 2.27%
2.16° 2.21 2.09 2.17°
2.17° 2.17 2.10 2.16°
2.22% 2.18 2.17 2.20%
0.042 0.040 0.026 0.033
<0.01 0.282 0.061 <0.05

(P 0) wisls sohine @l sobeT G Sl e st 5 5o ol sae Cioa b slagpSile *P
ab Means within same column with different letters differ significantly (P<0.05)
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Table 8- Effects of different levels of Sel-plex in

post-molting diet of laying hens on antibody titers
against Influenza and Newcastle disease vaccines
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(p S5l 5a Influenza Newcastle
Dietary Sel-plex
(mg/kg)
0 7.00° 10.75%
150 8.75% 10.25
300 10.00* 9.50?
450 9.00° 10.75%
600 8.25 7.25
3,6l slisl) SEM 0.353 0.365
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(olssine ) P-value <0/05 <0/05

ab Means within same column with different letters
differ significantly (P<0.05)
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Table 7- Effects of different levels of Sel-plex in

post-molting diet of laying hens on blood glutathion
peroxidase activity
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Introduction: Selenium is an essential trace mineral required for normal growth and maintenance in
poultry and specially contributes in glutathione peroxidase activity, an enzyme transforming the toxic
hydrogen peroxide to harmless water and oxygen (Rotruck et al. 1973). Selenium may be present in
inorganic or organic form in the diet and higher absorption being documented for the organic forms
in poultry (Surai and Fisinin 2014). Selenium in its organic form shows higher bioavailability (75.7%)
than selenium bound in the inorganic form (49.9%) (Mahan et al. 1999). Organic forms are part of
proteins and include Se-Methionin and Se-Cystein. Organically bound selenium is mostly used in the
form of Se-enriched yeast or other preparations. In addition to organic Selenium compounds, other
sources have been tested and utilized, such as selenium-enriched algae Scenedesmus quadricauda,
Se-enriched unicellular alga Chlorella (Travnicek et al. 2007) and Se-enriched yeast (Briens et al.
2013). Effects of various sources and levels of selenium in the diet on layers have been subject of a
number of studies. Gjorgovska et al (2012) studied various levels of selenium yeast in layers and
reported that supplementation of 460 mg/kg selenium yeast improved egg production performance
comparing control birds. Similar findings have been reported by Heindl et al. (2010), who fed the
layers up to 150 mg/kg selenium yeast. Attia et al. (2010) reported increase in egg weight of laying
hens fed organic selenium. They reported that feed conversion ratio in laying hens fed diets containing
250 or 400 mg/kg Selplex, was lower as compared as control birds. Some researchers reported that
immune response and activities of glutathione peroxidase in poultry plasma increased linearly with
selenium concentration (Rama Rao et al. 2013; Singh et al. 2006). Zhang et al (2012) reported that
low-selenium diet caused a decrease in the activities of total antioxidant capacity, superoxide
dismutase, and glutathione peroxidase activity in birds. Their study demonstrated that chickens fed
diets deficient in selenium exhibited lesions in immune organs, decreased serum interleukin-1p,
interleukin-2 content, indicating that oxidative stress inhibited the development of immune organs
and finally impaired the immune function of chickens. Gajcevic et al (2009) reported increase in
glutathione peroxidase activity in layer hens fed up to 400 mg/kg selenium yeast in diet. It has been
documented that layer hens meet some oxidative attacks during force molting (Siegel 1980),
therefore, the aim of this study was to evaluate the effect of different levels of selenium yeast on egg
production performance, glutathione peroxidase activity and immune response of laying hens in post-
molting phase.

Material and methods: Eighty W-36 leghorn laying hens in post-molting phase (78 week) were
assigned to 5 treatments with 4 replications and 4 birds each by employing a completely randomized
design. After one week adaptation of hens to cages and diets, the hens were fed with 5 levels of
selenium yeast (Sel-plex) (0, 150, 300, 450 and 600 mg/kg) for a period of 4 weeks. Sel-Plex ® is
Alltech's organic form of selenium yeast and each kilogram of Sel-pex contains1000 mg selenium.
All diets were isocaloric and isonitrogenous based on corn-soybean. Egg production percent, egg
weight, egg mass, feed intake and feed conversion ratio of birds were recorded weekly and reported
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as hen day basis. Egg mass was calculated by multiplying the total number of eggs laid per hen by
the average egg weight. In the end of experiment, one bird per replicate with average cage weight
selected, blood samples were taken and glutathione peroxidase (GPx) activity was measured using
Autoanalyzer system. Another bird per replicate with average cage weight selected, after injection of
Influenza vaccine in breast muscle, two weeks later, immune response was measured based on
Hemagglutination-Inhibition (HI) Test. All data were analyzed by ANOVA using the procedure
described by the SAS Institute (2009). Tukey test was used to determine the significant differences
between treatment means.

Results and discussion: Results showed that using 300 and 450 mg/kg selenium yeast in post-
molting diet of layers, significantly increased egg production rate as compared with control ones
(P<0.01). Similar findings have been reported by Gjorgovska et al (2012), who fed the layers different
levels of selenium yeast and reported that supplementation of 460 mg/kg selenium yeast improved
egg production performance as compared as control birds, but some researchers (Leeson et al. 2008)
reported that supplementation with selenium yeast did not affect egg production performance. In this
experiment, addition of 600 mg/kg selenium yeast, caused to negative effect on egg production
performance as compared as other groups, probably due to toxic effects of organic selenium in higher
dosage. The reason for better performance in birds fed 300 and 450 mg/kg selenium yeast was
improved immune function and better antioxidant status in those birds. Egg weight of birds fed diets
containing 600 mg/kg selenium yeast, increased significantly (P<0.05) as compared as control birds.
This result was in accordance to Attia et al. (2010) who reported increase in egg weight of laying
hens fed diet containing higher than 400 mg/kg Selplex. Linoleic acid is one of the key factors in
determining egg yolk size and egg weight and any factor oxidizing this fatty acid, may be affect egg
weight (Balnave 1971). Sel-plex as a strong antioxidant has important role in stabilizing the
unsaturated fatty acids such as linoleic acid, therefore can affect egg yolk size and egg weight. Egg
mass was calculated by multiplying the total number of eggs laid per hen by the average egg weight,
therefore egg production and egg weight may affect egg mass. In this study, there were no significant
differences (P<0.05) between egg mass and feed intake of birds fed different diets during total period,
but feed conversion ratio of birds fed 300 and 450 mg/kg selenium yeast, were significantly lower as
compared with the control birds(P<0.05). These results were in accordance to Attia et al. (2010) who
reported that feed conversion ratio in laying hens fed diet containing 250 and 400 mg/kg Selplex, was
lower as compared as control birds. At the end of experiment, the glutathione peroxidase activity and
antibody titer against Influenza virus increased significantly in birds receiving 300 mg/kg selenium
yeast or higher levels (P<0.05). In accordance with this study, Savaram et al (2013) showed
improvement in immune response of broiler chickens fed 400 mg/kg selenium yeast and also Gajcevic
et al (2009) reported increase in glutathione peroxidase activity in layer hens fed up to 400 mg/kg
Sel-plex in diet. Better production performance in birds fed 300 and 450 mg/kg selenium yeast was
due to improved immune function and better antioxidant status in this study.

Conclusion: It is concluded that use of 300 mg/kg selenium yeast could improve egg production rate,
glutathione peroxidase activity and immune response of laying hens in post-molting phase.
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