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ABSTRACT Two experiments were "conducted to investigate the effect of dietary organic selenium levels on performance
and selenium retention in broiler chickens and laying hens.

In experiment 1, the effects of dietary organic selenium levels on the weight gain, feed intake, feed conversion, and
selenium retention of meat and liver in broiler chickens were investigated.

For each growth phase, the basal diet was supplemented with O (control), 0.60, 1.20, 1.80 and 2.40 ppm Se¢ from selenium

. yeast(SY). Weight gain, feed intake, and feed conversion were not affected by the selenium addition in diets. Breast muscle
Se levels were linearly increased (P<0.05) as dietary Se level increased by SY. Selenium concentration of liver tissue was
increased (P<0.05) in supplemental SY compared to the control, and was increased (P<0.05) in supplemental 1.20, 1.80 and
2.40 ppm SY compared to the 0.60 ppm SY.

In Experiment 2, 12-week-experiment using Hy-Line laying hens (68 wk of age) was conducted to examine the effects of
dietary organic selenium on egg production, egg weight, daily egg mass, feed intake, feed conversion, egg quality, and selenium
concentration of eggs. A corn-soybean meal basal diet was supplemented with O (control), 0.30, 0.60, 0.90 and 1.20 ppm
Se from selenium yeast (SY). Egg production was significantly improved(P<0.05) in supplemental 0.30 and 0.90 ppm SY com-
pared to the control and 0.60 ppm SY during week 1 to 12, but daily egg mass, feed intake, and feed conversion showed
no difference in supplemental SY and control. Haugh unit, yolk color and eggshell breaking strength showed no difference
in supplemental SY and control. Eggshell thickness was significantly (P<0.05) higher in supplemental 0.60 and 1.20 ppm SY
compared to the 0.90 ppm SY in week 9. Egg Se levels were linearly increased (P<0.05) as dietary Se level increased by SY.

(Key words : organic selenium, broiler, layer, performance, egg, meat, liver)
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Table 1. Formula and chemical composition of the experimental

diets used in Experiment 1

Table 2. Formula and chemical composition of the experimental

diets used in Experiment 2

Starter Grower
(1" ~21% day)  (21"~35" day)

Ingredients (%)

Corn grain 53.93 60.60
Soybean meal (CP 44%) 32.78 29.48
Com gluten meal 4.70 3.02
Soybean oil 455 3.50
Limestone 1.22 1.32
Tricalcium phosphate 1.74 1.21
DL-methionine 50 0.28 0.09
L-Lysine 80 0.05 0.03
Vit-min complex‘ 0.50 0.50
Salts 0.25 0.25

Chemical composition

CP (%) 22.02 2001

Ca (%) 1.01 0.90

Available P (%) 045 0.35

“Methionine (%) 0.51 0.38

Lysine (%) 1.12 1.01

Selenium (ppm) 0.093 0.076
ME (kcal/kg) 3,106 3,102

“Contained per kg diet : vit. A 1,500,000IU, vit. D; 300,000IU,
vit. E 1,4001U, vit. K5 300 mg, vit. B; 800 mg, vit. B, 750 mg,
vit. Bs 300 mg, vit. B, 2,000 mcg, niacin 4,500 mg, pan-
tothenate 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.

pan)& o] &3t A FS EA3IATE FhstE A FA
(Hydride Generator, HVG-1, Shimadzu, Japan)& 9% 3 Z(Pe-
ristaltic pump) & ©o|-&-3le] A 4HE E37](Manifolder)
9} ¥ FYU(Reaction coil)o] FAH AL AML3IH o,
A 8.2] ¥aflof] heating block(Barnstead, USA)S o]-&-3}5iTh

A eke NaBHy(Sigma-Aldrich, USA), NaOH(Sigma-Aldrich,
USA)E 21835191 21, HNOs(70%, T-$-&kelA), HCI(37%,
E53107) 2 HoS0s (95%, 55312 HAAbgS A
stgm el EF 298 ICPE AnApure () ohje]x

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-methionine 50 0.09
L-Lysine 80 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 (keal/kg) 2,800

"Contained per kg diet : vit. A 1,500,000IU, vit. D3 300,000IU,
vit. E 1,4001U, vit. K3 300 mg, vit. B; 800 mg, vit. B, 750 mg,
vit. Bs 300 mg, vit. Bi2 2,000 meg, 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, mariganese 12,000 mg, zinc
7,000 mg, cobalt 400 mg, iodide 40 mg.
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PRE T ofPe 4 A7) T ThA AL Flele] 2
8 T oJFo] 2 =7 the 4294 Fiter paper(Ad-
vantec 5C, Japan) A8 F10~25 mL WAZetAFd &
v 10 mL & 25 mLy} 2 7kR] SHTE %"]Zi‘i}
Selenium ¥41-& 46& HVG-ICP B4 7€ Table 33} 2t}

2) A" 2

(1) A2, HE W ALZ M

Age Y oF 340 SrEE e Y] Aere % ¢
F 2ABIET, AR AAFS T 2] DS
A% 1B LT EGIE AABEHE ANSA
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W Bl B4 Sel 2 wEEE dFl vad

10742] AL 950 F@dst] Al e, F FEet

Table 3. Instrumental condition for HVG-ICP

ICP Forward power 1200 W
RF. frequency 27.12 MHz
Coolant gas 14.00 L/min .
Carrier gas 0.70 L/min
Plasma gas 1.20 L/min
Wavelength selenium 196.026

Hydride vapor Conc. of NaBH4 0.8%

generation system  Sample uptake 2 mL/min

Acid uptake 1 mL/min
NaBH, uptake 1 mL/min

TRl AYEe] F7bh SA 4 AkdAe] A4 2 ddE F8d nAe 9%

W7t F7= FHK(Fujihara Co. LTD, Saitama, Japan)Z | &
ato] Selslen, Al B F2 Haugh unite QCM+
(Technical Services and Supplies, York, England)E ©]£-3
o Z3s.

(3) Aztel Malle Bt
74]%‘8‘ ;\{i%’% 37“’&], ﬂ'éﬁ‘- ]-oq H}_\i }‘]Ei /\} _5;]_
Ly, 24 e Ag 13 Bt

3. &4 &4
B AgedlA Lozl Al IS5 SAS Statical Package
Program(SAS, Institute, 1998)c] o|3te] H-AHRE-A S AA]s)
, A2t 94 772 Duncan®] thg % H(Dun-
can, 1955)2 ©|-83f] 95% FEAA AT

Zut o o

7 Azo] 4716 AeES 270,60, 1.20, 1.80 2 2.40
ppm BN 5T EF FolAAL W SAB, AR A3
% 2 ALR 2789 PIAE GG Table 40)4 R vie}
2t

A TN SAF AR AT R AR 87ES O
27 f71H Addlw A7l 24 1,452~1,488 g, 2,564
~2,628 g 2 1.74~1.802.2 EAAQ {7} g%k

o]ej &t A3} Payne and Southern(2005b)7} S<¢4-t 5
H} 9]3=9] 712 AlFc| sodium selenite$} selenium yeast=
AelE 0.3 ppmE J7EE A PelA SAE, AR AHE 2
AR A Aojrt giittn Hudt Aae YA AL
1}, Gowdy(2004)7} sodium selenite£} selenium yeast= Al

Table 4. Effect of dietary organic Se levels on the performance of broiler chickens(151~35th day)

‘ltem Initial .weight (g) Final weight (g) Weight gain (g) Feed intake (g) Feed/gain
Control 415 1,529 1,488 2,609 1.75
Se' 0.60 ppm 41.2 1,526 1,485 2,615 1,76
Se 1.20 ppm 41.6 1,500 1,458 2,628 1.80
Se 1.80 ppm 414 1,520 1,479 2,564 1.74
Se 2.40 ppm 413 1,493 1,452 2,567 1.77
SEM 0.35 18.1 18.1 189 0.01

! Selenium from selenium yeast.
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e 03,06 2 1.2 ppm H7IE A|FAA 35 AFL
7o) )&l sodium selenite 1.2 ppm H7}7& A3
3 B3g Aok i Zol7t AATH

Z AgellA 718 AdE< selenium yeast2 A w2
240 ppmo.2 A H71E Ffol SAC dYEd F5
AL e, A SAG AR AHF £ AR 8 7E
M= F(-)9] FIF2 AU

a2z sAE] s 1 2H0A dw gEE =
AR A3 Table SollA B uie} 2odl, 7ig2& 4
HE FHe 771 delF ¥/} 343~853 ppbR. T
7] 72 ppbol} Blsl frelH oz HU=H(P<0.05), fr7]
g Aelw d7F sl S7keh HAd e Skt
(P<0.05).

x| AdE

K

FF2 #71E dew A7Hot 412~

Table S. Effect of dietary organic Se levels on Se concen-

trations in breast and liver of broiler chickens

Se concentration(ppb)

Item

Breast Liver
Control 72° 69°
Se' 0.60 ppm 343¢ 412°
Se 1.20 ppm 475° 518
Se 1.80 ppm 652° 525°
Se 2.40 ppm 853 558
SEM 26.5 211

¢ Means with different superscripts within a column differ
significantly (P<0.05).
' Selenium from selenium yeast.

558 ppbE 72| 69 ppbol] Hst] FelF oz E3tor

- (P<0.05), {7]E] AaF 1.20, 1.80 L 2.40 ppm F7F7}

518~558 ppb= F71E] A&w 0.60 ppm H7172] 412 ppb
o] Hlale] E=EoLKP<0.05), 78] AelE 1.20, 1.80 L 2.40
ppm H7F3telE 2tolzt gtk

o]&3t A= Kuricova et al.(2003)0] |78 A Eo
2 A FE 0207 0.70 ppmE Hrlste] 7S A
e A A9, 7Y Adgse] A7t FEel 57t
31 Ay I Zr718tg.em, Choct and Naylor(2004)
7} sodium selenite$} selenium yeastE- Z}+z} 0.1, 0.25 ppm &
7¥eted FAstH-g W eS8 Ay g ddw H

7 5Fo] oW F7telgrkn Bas Ans dX s

" THChoct et al, 2004). o]} Zo] S8} A el H7} 5

ol 271317 A% ) Aels Feol

AL #7718 AelE 59 selenomethionine©]
A Aol o857l Eoz Aadck
=g, AAoA 718 AeEE 22 030, 060, 090
% 120 ppmd Aelel 123 B9 efoisle W A
‘3] Al G Table 604 = ubs} 2o

A7)7F Eote] Aekge §7]8 AeE 030, 0.90 ppm
A7F7F 47F 69.4 2 68.9%%2 T2 64.2%¢] H]5kA
TR o7 FrOLVHP<0.05), Y=L 0.30 ppm A7} 65.0
g, 0.90 ppm A7} 64.7g, 1.20 ppm H 7} 654gC. 5 ) F
T9] 66.4gETh= folH o R ZITHP<0.05).

1Y A, Ale AR 2 Als 8782 279 &

AR oR rteke
=5 W &

Zel dalE d71re] 42.6~45.1g, 106~108g & 2.42~2.54
2 zte]7t fldth

718 ddlge]l d77 Bl u]i‘l—t— 3 7oA B
= nle} zked|, Haugh uniti= |27, 0.30, 0.60, 0.90 2

Table 6. Effect of dietary organic Se levels on the performance of laying hens (15t~12'h week)

Ttem Egg production (%) Egg weight (g) Egg mass (g/d) Feed intake (g) Feed conversion
Control 64.2° 66.4° 26 107 2.51
Se' 0.30 ppm 69.4* 65.0° 45.1 108 242
Se 0.60 ppm 64.0° 66.8° 2.7 107 2.53
Se 0.90 ppm 68.9° 64.7 4.6 109 247
Se 1.20 ppm 65.9® 65.4° 43.1 106 2.54
SEM 0.6 02 0.4 1.1 0.03

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

! Selenium from selenium yeast.
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Table 7. Effect of dietary organic Se levels on egg qualitys of laying hens(9" wk.)

Item Haugh unit Egg york color Eggshell breaking strength (kg/cm’) Eggshell thickness (z£m)
Control 83.7 8.89 2.95 378®
Se' 030 ppm 84.4 8.90 3.02 373®
Se 0.60 ppm 813 8.84 2.98 385°
Se 0.90 ppm 80.8 8.76 291 368°
Se 1.20 ppm 79.4 8.82 3.03 386"
SEM 0.49 1.26 0.05 1.68

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

! Selenium from selenium yeast.

1.20 ppm A 7}77F Zh2} 83.7, 84.4, 81.3, 80.8 & 794E =}
o[7} gllen, Ut x th2To} delg H 7k 8.76~
89022 zpol7t Ik U AEe vz f716 Ay
¥ A7HE7) 2.91~3.03 kg/em’ S 2 o) 7} glon), Wt §
Ae F718 AdE 0.6 2 1.2 ppm H7}77h 74z}t 385 5l
386 ymC 2 {718 A F 0.9 ppm H7}FF2] 368 xmol| H)
glo] oA o2 T SIThP<0.05).

o)) 3t A3} Paton(2001)°) 7]% A}E <] sodium selenite
9} selenium yeast® A#HF2 0.03 0.3 ppm H 7} Al
~| Haugh unit= 0, 21 & 429 thxF¢} H|wste] zfo]7}
itk B3k Age} vt e, Algel f71d dw
o2 AHFEL 1.20 ppm H7}8ld= A 2e] Haugh unite}
o] JE nA|A] = ALE A€

719 dalse] Hrbt A" O delg $4d nlAle
P T2 Table 8ol ¢} 2o {7Ief dalw 77t 258~
624 ppbE 2T 85 ppbell H]eld FejH o= wA e}

Table 8. Effect of dietary organic Se levels on Se concentrations
in egg of laying hens

Item Se concentration (ppb) in egg
Control 85.2°
Se' 0.30 ppm 258.4°
Se 0.60 ppm 335.0°
Se 0.90 ppm 460.6°
Se 1.20 ppm 623.7"
SEM 422

7€ Means with different superscripts within a column differ sig-
nificantly (P<0.05).

' Selenium from selenium yeast.

%O (P<0.05), Al Ee It FFo] FrietA e &
FE ZHA O T 27151 THP<0.05).

Payne et al.(2005)& 7]& A}Z.9] sodium selenite®} sele-
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ol TS E AdHo g FUKtta sl om, Paton
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sl g o AeE gk Judes Folaca S

ols} 2ol #4718 el A7k +20] ke s
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74eE A 2 gar] Aake] sbssictn Alg )

H 2

7Tl AdEe] 58 Jrbt A 2 Al ALk
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Aol Xz EHE golEy] fiate] 229 AlEE 3
a3t

A3 1L selenium yeast2 A# F-S 0.60, 1.20, 1.80 &
2.40 ppme ArEIlE wl SA9 Alg AHE, S A
g 878 9 7S T 2 de] ddls S8 A= 3
S AR SAH, AR AT R AR 8FE&S o
ZTE X BLE A FolA Alo|7t gllen, rtEite
Aw g2 T vlstd {718 e d7t a5
< S7MNEATE ESITHP<0.05). hxZ 9 duF e
o] Histed e AwES HUF B2E A TolA
ER}OH(P<0.05), 53] 78] A w< 1.20 ppm o]/ A
7t A §ele ZFt ZA UERSTHP<0.05).

Alg 20X = 718 delwe A7F 5] AeAle] A
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A g AR W Adge] HHd v T FHII
& 3}e] selenium yeast= A& H-S 0.30, 0.60, 0.90 2 1.20
ppmS H7WEGE o) AARE, 3, AR 2F % AR 87
£, ¢ 2 AF Ul Ay TS ARk

ATEEL 5718 A#E 0.30 ppm3t 0.90 ppm H 7
Al 2OLHP<0.05), 1Y A, Als AHF H AR &
TE2 ETE T BT ATl Zel7t AUtk
Haugh unite tH2FE ZET BE XA 2]zt g1
Aov), ¥zt $AE 719 AeE 060 E 1.20 ppm 37}
T2V 242} 385 2 386 pume 2 &8 Az E 0.90 ppm 3
7H7¢] 368 pmol| Bl FojH o2 A KTHP<0.05).
#u delg TFe VI delw J0F FEE =95 E
H&E F7hekth(P<0.05).

(Hle] : {7l Aelw, SA, AR, AL, A |
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