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Effects of Dietary Organic Selenium and Vitamin E on Performance, Selenium Retention and
Quality of Fgg in Laying Hens

J. C. Na, J. H. Kim, D. J. Yu, B. G. Jang, G. H. Kang, S. H. Kim, B. S. Kang, C. H. Choi,
0. S. Suh, W. J. Lee' and J. C. Lee""

Poultry Science Division, National Institute of Animal Science, Korea, 'Daesung Microbiological Labs. Co., Lid, Korea

ABSTRACT To examine the effects of dietary organic selenium and vitamin E supplementation on egg production, egg weight,
daily egg mass, feed intake, feed conversion, egg quality, lipid-soluble antioxidative capacity (ACL) in egg yolk, and selenium
retention of egg in laying hens, Hy-Line laying hens of 77 wk old were replaced in the individual cage for 12 week. A corn-soybean
meal based diet was supplemented with 0 (control), vitamin E 100 IU/kg and the combination of 0.9 ppm Se from selenium yeast
(SY) and vitamin E 50, 100 and 150 1U/kg. Egg production and daily egg mass were significantly increased (P<0.05) in
supplemental vitamin E 100 1U, and 0.9 ppm SY + vitamin E 50 TU than control for the whole experimental period. However,
feed intake and feed conversion were not affected by supplemental vitamin E and SY. Haugh unit was significantly (P<0.05) higher
in supplemental vitamin E 100 IU and 0.9 ppm SY + vitamin E 50 IU than control, 0.9 ppm SY + vitamin E 100 and 0.9 ppm
SY + 150 IU in week 5. Haugh unit of the eggs during storage decreased significantly(P<0.05) from day 1 to day 11. However,
Haugh units of the eggs from 0.9 ppm SY + vitamin E 150 IU treated groups did not decreased significantly until day 5. Yolk
color was significantly (P<0.05) higher in 0.9 ppm SY + vitamin E 50 and 0.9 ppm SY + 100 IU than other treatment groups
in week 1. Selenium concentrations of egg were significantly increased (P<0.05) in 0.9 ppm SY + vitamin E than control and
vitamin E 100 IU groups. Lipid-soluble antioxidative capacity (ACL) in egg yolk was significantly (P<0.05) higher in supplemental
combination of 0.9 ppm SY + vitamin E 150 1U when compared to those of other treatment groups.

(Key words : organic selenium, vitamin E, layer, performance, egg)

M Z2 YL 03, 06,09 2 1.2 ppmS W7kt AbekAo] FoiAl,

AHHEL 03 2 09 ppm H77F ETFRY FolFHo s

f718) A F7ol EAshe FHEZA 2 F 50%= Z7}59 0 M(P<0.05), 3% SFUE @ Izt Axe AT

selenomethionine2] e 2 Z=A)3tHOlson and Palmer, 1976). Zbol zpol7t glom, Aghlel dalw ke f7lH dF
oleig dulwol Z1Rel BlAE dFe GUsA Hade] A7 $EL ¥I4E S ST st

2}t}. Patton et al.(2002)-2 sodium selenite$} selenium yeastZ 9 AdE viey BEx 943, A8EE FHA 4
AdE 0.1, 02 2 0.3 mgkg A7) B, vl 2 A isl.ws} o)A ek, T Auds BT AolA iAo
o) AelF o] Z7ISFA. o, Surai(2000byE AelFe ¢ T Ak Scott et al(1982)2 Az H o} HIE EZ} Aol
BT WU3le) Wo) Exste] dahy A ukike] 4kstol o A KAz ARzg-s stk skct vE E9F AdlE-S of

3 k] Zabe ooka stk VAR 520060 718 A LA AT B AL AN, FELE F T F

" To whom correspondence should be addressed : 1¢2200@hanmail.net



158 UAH 5 471e AeEst vl £ 53 gzt Ao A, delw 54 3 3 viAle 99

H Rezg-o] BErpssich Az
g Ay 2¥Eo] Y-S Hols ofFe] Be 4] v
ES A= A4 298 HAE 4 AT, vEH0S
ppm)e] Aelw Wil olsle] 4A AEFol A5E = AU
thScott, 1980). 3k, A Fo] AP o = Aelwol
Hodshs Patka} 280 & o] fo|F 4 glou HIER E
9] 21517} £25 0] Ao Ae) HIER] Eo) £48 XS
t}i 5} THHIll and Burk, 1984). o}2jo% Al H-7]E)
Aggat velgl BE B3 Fo39E o e dEw 1.2
ppmel] HIE}T) EZ 100, 150, 200 2 300 IUE 53§ 714
Al ztol7k glont AlS Ul selenium kst A2
< AT AT A F, 2007).

adEg B dA3e AlekA o 718 selenium 2 vitamin

E £FEE B F9819e wl A4H, Al W selenium
3tk 9 EA ulXe FFE FEE] S5t S

Rz %

1. SAIE & A" 712t

£ A1) FAEE 7179 Hyline 4RAF ol gL
W, Al AEE P AN 1272 ST

2. A" A A At 2|

el s gz, 71% ALg e vitamin E 100 1Ukg A7}
7, 5718 selenium$] selenium yeast 0.9 ppm3} vitamin E 50,
100, 150 IUkgo 2 & 570 AETE FAG A AlES
sfal 2 Ael 7 ko SRR, VAT A2 104, F
2002-2 FA| 5T Table 1).

FAELE UEo| A3d 298 3¢ FA AR 294
FE3HaL, AR S5E AR AR, e A
4AFE 23 9AIZAA] 1TAIZE A A F 8Tk

Table 1. Experimental design

Supplemental levels of selenium
and vitamin E

Selenium yeast {(ppm) 0.0 0.0 09 0.9 0.9
Vitamin E (TU/kg) 0 100 50 100 150

Birds / replication 10 10 10 10 10
No. of replication 4 4 4 4 4
Total No. of chicken 40 40 40 40 40

3 3Al XM=
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Table 2. Formula and chemical composition of the experimental

diets
Ingredients %
Corn grain 68.33
Soybean meal (CP 44%) 17.83
Corn gluten meal 3.60
Soybean oil -
Limestone 8.40
Tricalcium phosphate 0.93
DL-methionine50 0.09
L-Lysine80 0.08
Vit-min complex‘ 0.50
Salts 0.25

Chemical composition

CP (%) 16.00
Ca (%) 3.40
Available P (%) 0.275
Methionine (%) 0.76
Lysine (%) 0.33
Selenium (ppm) 0.045
ME (kcal/kg) 2,800

Contained per kg diet : Vit. A 1,500,000 TU, Vit. D; 300,000
U, Vit. E 1,400 TU, Vit. K3 300 mg, Vit. B; 800 mg, Vit. B;
750 mg, Vit. Bs 300 mg, Vit. Bi» 2,000 mcg, niacin 4,500 mg,
pantothenate calcium 1,000 mg, folic acid 140 mg, choline
chloride 40,000 mg, iron 3,500 mg, copper 500 mg, manganese
12,000 mg, zinc 7,000 mg, cobalt 400 mg, iodide 40 mg.
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Table 3. Effect of dietary organic Se and vitamin E levels on the

performance of laying hens

Egg
Egg Egg Feed Feed
pro-

Treatments weight mass intake conver-

duction ) (&/d) (ghen) sion

(%)
Control 79.2° 657 520° 110 213
Vitamin E 100 1U 828 659 546 116 214

Se' 09 ppm+E 50 U 828" 659 546 113 2.09
Se 0.9 ppm+E 100 IU  814% 661  53.7° 112 211
Se 09 ppm+E 150 [U 786" 666 524 109  2.10

SEM 0.5 0.2 04 1.2 003

*® Means with different superscripts within a column differ signi-
ficantly (P<0.05).
' Selenium yeast.
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Table 4. Effect of dietary organic Se and vitamin E levels on Haugh unit and egg york color of laying hens

Haugh unit Egg york color
Treatments

1™ wk 5™ wk 9" wk ¥ wk 5" wk 9" wk

Control 81.1 80.9" 82.0 921° 8.29 8.47
Vitamin E 100 IU 76.1 87.6" 83.1 9.36° 8.38 8.50
Se' 0.9 ppm+E 50 IU 80.4 90.0° 84.3 10.60° 841 8.76
Se 0.9 ppm+E 100 1U 76.6 80.8° 833 10.60° 8.40 8.60
Se 0.9 ppm+E 150 TU 76.0 80.7° 835 9.00° 8.19 8.47
SEM 13 15 13 0.1 0.09 0.09

* Means with different superscripts within a column differ significantly (P<0.05).

' Selenium from selenium yeast.

Table 5. Effect of dietary organic Se and vitamin E levels on eggshell breaking strength and eggshell thickness of laying hens

Eggshell breaking strength (kg/cm’)

Eggshell thickness (xm)

Treatments 1™ wk 5™ wk 9" wk 1¥ wk 5" wk 9" wk
Control 3.29° 336 3.40° 357° 396° 385
Vitamin E 100 1U 2.58" 2.80 2.79 324° 372° 378
Se' 0.9 ppm+E 50 1U 2.99® 3.12 2.74° 348® 376® 374
Se 0.9 ppm+E 100 IU 2.92® 328 2.75° 358 358 385
Se 0.9 ppm+E 150 1U 2.89% 2.89 263° 354° 396 382

SEM 0.08 0.09 0.08 38 35 32

** Means with different superscripts within a column differ significantly (P<0.05).

' Selenium from selenium yeast.
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Table 6. Effect of dietary organic Se and vitamin E levels on Se

concentrations in egg of laying hens
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Table 7. Effect of dietary organic Se and vitamin E levels on
ACL concentrations in egg yolk of laying hens

Treatments Se concentrations (ppb)
Control 74.9°
Vitamin E 100 1U 68.0°
Se' 0.9 ppm+E 50 1U 4315
Se 09 ppm+E 100 1U 4354
Se 0.9 ppm+E 150 IU 406.1"
SEM 46.6

*® Means with different superscripts within a column differ signi-
ficantly (P<0.05).

1 . .
Selenium from selenium yeast.

Treatments ACL? concentrations (nmol/g)
Control 0.037°
Vitamin E 100 1U 0.061
Se' 0.9 ppm+E 50 U 0.040°
Se 0.9 ppm+E 100 1U 0.105°
Se 0.9 ppm+E 150 U 0.419°
SEM 0.013

*® Means with different superscripts within a column differ at
significantly (P<0.05).
! Selenjum from selenium yeast.

? Lipid-soluble antioxidative capacity.
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Table 8. Effect of dietary organic Se and vitamin E levels on Haugh unit during storage of laying hens

Storage days (d)

Treatments SEM
1 5 7 9 1
Control 75.0° 62.0° 56.4% 553" 51.2° 26
Vitamin E 100 IU 75.6° 64.6° 56.2° 55.1° 49.0° 29
Se' 0.9 ppm+E 50 1U 78.2° 62.1° 55.9% 53.3° 49.2° 2.1
Se 0.9 ppm+E 100 1U 74.3° 62.6" 60.3° 56.6% 51T 2.6
Se 0.9 ppm+E 150 1U 73.1° 67.4% 64.5™ 58.3° 4.7 2.6
SEM 27 2.8 25 29 26

a4 Means with different superscripts within a row differ significantly (P<0.05).

! Gelenium from selenium yeast.
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