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Effects of Dietary Organic Selenium and Vitamin E on Growth Performance,
Selenium Retention and Quality of Meat in Broiler Chickens

J. C. Na, J. H. Kim, D. J. Yu, B. G. Jang, G. H. Kang, S. H. Kim, O. 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 The experiment was conducted to examine the effects of dietary organic selenium and vitamin E on weight
gain, feed intake, feed conversion, and selenium retention in meat of broiler chickens. For each growth phase, the basal diet
was supplemented with O (control), vitamin E 150 1U/kg and the combination of 1.2 ppm Se from selenium yeast (SY) and
vitamin E 100, 150, 200 and 300 IU/kg. Weight gain was significantly higher in supplemental control and vitamin E 150
compared to the combination of 1.2 ppm SY and vitamin E 150 IU during day 1 to 21. Feed intake significantly(P<0.05)
increased in supplemental vitamin E 150 compared to the combination of 1.2 ppm SY and vitamin E 150 and 200 IU during
day 1 to 21. Feed intake was significantly(P<0.05) higher in control compared to that of combination of 1.2 ppm SY and
vitamin E 200 1U during day 21 to 35. However feed conversion was not affected in supplemental vitamin E and SY during
day 1 to 35. Selenium concentrations of breast muscle and liver tissue significantly increased (P<0.05) in supplemental
combination of 1.2 ppm SY and vitamin E compared to the control and vitamin E 150 IU. TBARS of control and vitamin
E 150 IU were significantly (P<0.05) higher in day 3 than day 1, but the combination of Se 1.2 ppm and vitamin E of TBARS
had no difference during day 1 to 3. TBARS in day 3 was significantly (P<0.05) lower in supplemental combination of Se
1.2 ppm and vitamin E than control and vitamin E 150 IU.

(Key words : organic selenium, broiler, performance, chicken meat, vitamin E)
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oJal=d), SA19) A% A4 K Cantor et al., 1982; Eche-
varria et al., 1988b), 7}&5-%, 7+ 2 84 ) ddlF FFo] F
7K Echevarria et al., 1988a,b; Spears et al., 2003) 2Tkl 3t

A 5200608 S718) Al 06, 1.2, 1.8 L 24
ppmS H7Fete SAlo] Foislu S Wl SAH AR MHF
2 g a7ee BETE TEE ZE ATl olrt
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3 RE ATl Eon(P<0.05), 53] f7IH dedw
£ 1.20 ppm o} H7FE Aol A3yt A Vet
3t

gurlE oyt BX38 RPite] AMg R W] g
Aafol Wik ZeAdo] o 2 e g gEA =ui(Pikul
et al., 1984; Asghar et al., 1988), 21 o]-f= A X2} 1A H o]
triglyceride Bt} x24k3}ol T §1745}7] W&o]TH(Person et
al,, 1983).

Sheehy et al(1990, 1993)2 Gol|Al a-tocopherol acetate®
Folahd hEl2S, 70, AgelA AFlstel g Aol
fFoHoz 2asle A3l Aol F/HRTA Se
o, Lin et al(19892)& A, L H A, olvbu 33 o)
57} 36 AF8o) AR kg a-tocopherol acetateE 100
mg o) A7HSPE Aol oo ZvRT T S
(P<0.05), Choct and Naylor(2004)-2 sodium selenite9} sele-
nium yeastZ A#F< z+z+ 0.1 ppmz} HIEF] EE 503% 100
IUE B3 o3 Aol A%, Aks AFHF AR 878
2 HAkgels Abel7t 1o, ol FE (19992 sodium
selenite2 A& E-L 0, 2 ppmol] 0, 50, 100, 200 2! 400 IUkg
9] a-tocopheryl acetateS B3} Foig AlgoA AFE, A
7 AFAF AR 58904 74 J7H FEEE A7t itk
3 skt

HE L
1. SAE E Alg T2
B A9 FA%5E Ross broiler F-7'85E ©]85lA9 S
o, ARk AH-S A AALIA BALR 20059 78 149 5-E]
20053 8% 17¢7HA] 533 AAA T

2. Alg aA

B ARe 3AY frie) ddes vER EE 53 3o
39S u) SA A, A% FE 2 Adlw F3 vl
E 93e dotrr) sl Ui, 713 AtgEel HER E 150
kg A7FF, 712 Abgd) A#E 1.2 ppmol] 100, 150, 200
= 300 1Ukge] HIEIT] EE B3 A% & 6709) AH2l+5
FAT AL AFS S8l 7 M aEoR S, wE
B 747} 205+ & 4805F SAISHSUTHTable 1).

3 3A M=
B A 8ol 2125 vH]e}lYl E= 50% a-tocopherol acetate

Table 1. Experimental design

Supplemental levels of selenium and
vitamin E

Selenium yeast (ppm) 0 0 12 12 12 12

Vitamin E (1U/kg) 0 150 100 150 200 300
Birds/replication 20 20 20 20 20 20
No. of replication 4 4 4 4 4 4

Total No. of chicken 80 80 80 8 80 B0

(Rovimox E 50 SD, DSM, France)o|™, A8-2 selenium yeast
o] AdlE L 810 ppmol 3o, tuBEAT 40l B
7 3291 Saccharomyces cerevisiae TZ(DSM9302, 5511993
-0013122)2 glucose®} sodium selenite2 A< Fof W2l 9
3 500 L& 7)(Zule] 28, Korea)2 wjoksle] A&d4E
2] 7](Kasai, Japan)& selenium yeasto} vj oS Helsto] &
B Azr|2 Azsla ddy gEs S9sit

4. A" A=

B A4 A28 A1E ALRE NRC(1994)] S-7)12] 4%
A QU 27 % AR FF F3ke] wiPeiATh IF
A FEL starter(1~219)2) grower(21~-35¥)2 THIIHL
o, MEX A7]7F 3,100 keabkg, CP= & 7] 22.0%, £7] 20.0
%ATE A1 Alge e T 95, A &
FERE Ao ST A7 HrFSA Eskth
Al B #A ALR S Al E TEisie] 7Y HEH R b
fagen, 423 W70 ke, SHHE ol §3tel 424
vigalsdeh. A1 Atee) uig vl83) s1shA 2432 Table 2
o} Ztt.

5. Al 22|

2 A9l ol48 AAE 94 AET 23E vigo|
A8 AAols, 7+ pend] Z7)e 2x3 m(6 m)Fch 23
o FAE ol gstgon, 7t pend 24 AMEHFE 37 kg A
T2A4 5 cm FARL 25 21 YFA ITE 7€
d 1TH o] 10U 4221 oF 25T H2A1H
th 55 YUFA 65~T0%E AL, o)F 60% ==
FABIE HeAIRE 95 sx9 T FASAH-
H5L 2447 AAFEL, BAL 193] ND (Newcastle
Disease) + IB (Avian Infectious Bronchitis) &3t ¥ 418 -5
A E5191, MD (Marek's Disease)= |3} FAFsIE.0.H, 7Y
Zol] IBD(Infectious Bursal Disese), 112120 ND+IB, 143
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Table 2. Formula and chemical composition of the experimental
diets

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

Ingredients (%)

Corn grain 53.93 60.60
Soybean meal(CP 44%) 32.78 29.48
Corn gluten meal 4.70 3.02
Soybean oil 4.55 350
Limestone 1.22 1.32
Tricalcium phosphate 1.74 1.21
DL-methionine50 0.28 0.09
L-Lysine80 0.05 0.03
Vitamin complex’ 0.50 0.50
Salts 0.25 0.25

Chemical composition

CP (%) 22.02 20.01
Ca (%) 1.01 0.90
Available P (%) 0.45 035
Methionine (%) 0.51 0.38
Lysine (%) 1.12 1.01
Selenium (ppm) 0.093 0.076
ME (cal/kg) , 3,106 3,102

Contained per kg diet : Vit. A 1,500,000 1U, Vit. D; 300,000
IU, Vit. E 1,400 TU, Vit. K5 300 mg, Vit. B, 800 mg, Vit. B, 750
mg, Vit. Bs 300 mg, Vit. B2 2,000 mg, niacin 4,500 mg, panto-
thenate calcium 1,000 me, 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.

o) IBD, 21208 ¢]] ND 1)1 2894} IBDE Z42t &4 A
z3 gt B AX3 Aoz A/FEA AFT & U=FH
34T

6. TAL S5 A =AY
1) AHARM

AT 9349 97 3 57N SAcimon, s 4 3
Hope F7EE vA Am AAFOE AYsiom, AR
aFge A 4A%e TAFOR o] T8 ¥4 A}
2 2782 ANt

2) st7|e} Zk=Z9| Selenium &t
A 28 3 AP 5549 saste v 25T 3123
2 A5t selenium B4 AFE o] &R

X|gtA T =(TBARS)

Thiobarbituric acid reactive substances(TBARS)= Witte et al
(1970)2} BpH o 2 AlE 4 g& 3l 20% trichloroacetic acid
(in 2M phosphate) 50 mLE H7}star 283t 14,000 ppmo.2
FAsG d7)e 2FS5 100 mLE vkt wwt F o
HWhatman No 1, England)3+ TH&, &9 5 mL%} thiobarbi-
turic acid 2-4(0.005 M in distilled water) 5 mLE 3-8 A
ool o}FL FojA 1542k Tt BAISIAIA Spectro-
photometer(530 nm)&. F2=2 At o Aol 28}
Al Akt AT

TBARS(mg of malonaldehyde /kg sample)

= absorbance at 530 nmx5.2

3ty H7(E] EA(VBN)

Volatile basic nitrogen(VBN)S] S42 #1i(1975)9] 3
& o} g3l A& 10 g2 A FFHS5 70 mLe}k T blen-
ding}3L 100 mL volumetric flask® §7] 100 mLZ Pl
A TR S ALgste] laa Tk il 1 mLE con-
way unit 2]-4¢]] ¥ 31 U)4del= 0.0IN boric acid 1 mL9} con-
way reagent 50 121(0.066% methyl red:bromocresol green/ EtOH
= )& 3%E 7Hth

AT H2 B9 glycerined viEy 4L €& ¥
potassium carbonate(K,COs; 50g/ D.W. 100mL) 1 mLE 2) 49
29 & =) AN T §71E FHo makA T
2 37Col 12057 W) & 001 N sulfric acid2 WHA12]
boric acide] &8 ZH3IAc)

VBN mg %(mg/100 g sample)
= (a-b) x fx 0.01 x 14.007 / S x 100 = 100
= (a~b) x 14035/ S

S: sample wt.,, a: sample mL, b: blank mL, f H,SO, factor.

5 S 24

B APoA i AlF BIELS SAS Statical Package
Program(SAS, Institute, 1998)l} 2}5}o] E-4F #-41-8 AASHS
o, x|zt g4 HA-L Duncan2] tF 7% (Duncan,
1955)8 o]&3}e] 95% FFoll A HAIEATH
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Zot ¥ D

. BAEL AR HER Y AR 7S

Aok A7 1~219 E9k9) FAY, AR AHZF R AR
Q78S ZAS A3 Table 37} ) FA F 79}
vjElEl E 150 WU A7}7t 242 769 g3t 778 g2 2 {71H)
Ads 12 ppm3a} BIE E 150 1U 25 A7) 710 g9
Hlste] 930 EoLKP<0.05), thE E3 A7k
ZolE Ho|x] gtttk Akg AFFE {71 AdlE 1.2 ppm
o] melel E 1503} 200 1U B3 A7+7) 22} 1,058 g3t
1,078 g0 2 wlElT E 150 1U H7FEe) 1,172 goll ulste] &
o)F o g YBgk=u|(P<0.05), ALE Q782 U, viE]
ES} AdlE F7FrolA 1.44~1.5302 xpo)7} fich

S F719) 21~35Q B9 SAG, Ats AAF R A
2 Q78S ZAS Aie Table 49 2t

ZA % 27, vet E9f Ay Hrbrela 963~
999 go 2 ztol7} giAom, AR AT e LeElw
1.2 ppm} BIEF) E 200 IU B3} F7F97} 1,777 g0 2 th®
T2] 1,869 goll vlst f-2oF o2 YAl ek o1l(P<0.05),
AlE 2788 tjz 7o) vlely E9} AldlE H7HrelA 1.82
~1902 XolE BHolA AUt

AR AE 717 5] FAFE, AR AAAF R AR 8
£8 2ARE AF= Table 59+ 2t} AlR AAHS vlEM]
E 150 IU HA7}77} 3,017g0.2 §-7]e) A& % 1.2 ppmoll H]

Table 3. Effect of supplemental organic Se and vitamin E levels

on the growth performance of broiler chickens (1st~

B9 E 1507} 200 1U &3 A7F+e] 2,855~2,857 goll wls}
o foHoz A YeERGTHP<0.05). FAFH Ats 8T
£& &7, ety Es} AdlF Hr7FrlA 22} 1,673~
1,759 g2 1.67~1.722 =}o|7} Utk

ol¢} & A]F A= Choct et al(2004)S sodium selenite
9} selenium yeast2 A @l FS 2Hz} 0.13 0.25 ppm H7F8H
< ) AE, AlE ARY 2 AR Z8dA Zelrt gl

Table 4. Effect of dietary organic Se and vitamin E levels on the
growth performance of broiler chickens (21st~35th day)

Initial Final weight Feed Feed

Item weight weight gain intake /

® @©® @ (@ ein

Control 313 1,791 977 1,869° 192
Vitamin E 150 1U 825 1,806 980 1,846 1.88
Se' 12 ppm+E 100 1U 806 1805 999 1,814° 1.82
Se 12 ppm+E 150 IU 7565 1,719 963 1,799° 187

7 1735 963 1,777 185
1,842° 1.85

Se 1.2 ppm+E 200 1U
Se 1.2 ppm+E 300 IU 780 1,777 997

SEM 1.7 137 9.0 11.0 0.01

3¢ Means with different superscripts within a column differ signi-
ficantly(P<0.03).

'Selenium from selenium yeast.

Table 5. Effect of dietary organic Se and vitamin E levels on the
growth performance of broiler chickens (1st~35th day)

Initial Final weight Feed Feed

21st day)
Initial  Final weight Feed Feed
Item weight weight gain intake  /
(® (8 (® (8  gan
Control 460 813 767 1,105° 144

Vitamin E 150 1U 470 85 718 L172* 151
Se' 12 ppmtE 100U 470 806™ 759  1,124° 148
Se 12 ppm+E 150 IU 461 756  710° 1,058 149
Se 12 ppm+E 200 IU 460 772° 726 1,078° 149
Se 1.2 ppm+E 300 IU 468 780" 733* 1,119° 153

Item weight weight gain  intake /
® @ (@ (9 egain
Control 46.0 1,791 1,745 2,974% 171
Vitamin E 150 1U 470 1,806 1,759 3,017 172

Se' 1.2 ppm+E 100 IU 470 1806 1,758 2,938 1.67
Se 12 ppm+E 150 TU 461 1,719 1673 2857 171
Se 12 ppm+E 200 TU 460 1,735 1689 2855 1.69
Se 12 ppnr+E 300 TU 468 1,777 1,731 2,961° L71

SEM 0.2 7.7 7.6 114 0.01

SEM 02 136 137 185 0.01

~° Means with different superscripts within a column differ signi-
ficantly (P<0.05).
'Selenium from selenium yeast.

* Means with different superscripts within a column differ signi-
ficantly (P<0.05).
'Selenium from selenium yeast.
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319121, Choct and Naylor(2004)= sodium selenite2} selenium
yeast2 A< 242} 0.1 ppm HlER! ES 502 100 IUE
B3 Foslge o) AF AR Y AR .78 % HA
LoE= o)z} gilon, o] AR 3(1999)2 sodium selenite
2 AFEL 0, 2 ppmel 0, 50, 100, 200 ! 400 [Ukg2] a-to-
copheryl acetate® B3 FoAHAS W 498, A2 AAD,
At B8&olA FEEE Aolrt gicka gk Ao} vk
B

o) A1g 2B ol ANA vErD) Eo} AekEe 2
7} 300 1US} 1.2 ppme 2 B3 Fosld® S8 AR HF
%, 27% 2 AR 8780 93] QlE Fo2 AT

2. 715 2=} Z=%|9| Selenium &2t

Y 253 k29 Ay §EE 2 Ade Ta-
ble 63} 2t} 715 %9 Ay IdFe iz} HIE
E 150 IU A7} 77} 2+2h 899} 78 ppb 2.2 Atol7} gller),
HElY E9} 718} AdlE &3 H7Hre] 406~477 ppbol
w3l o)A o2 B VeR o m(P<0.05), fr718) AlE
1.2 ppmell BIEF E 100 U £ 7177} 406 ppbZ #-7]E)
A)E 1.2 ppmol] HIEF E 2003} 300 1U 23 H7179) 452
~474 ppbol BlEted fo)F oz v JeEPGTHP<0.05). 7t
z2lo) AglF gFe iz Hlgyl E 150 IU 77t
56~74 ppbo. 2 zto]7}k ARk, f-71e) A& E e E
B35 37l e] 334~372 ppbol| HIBtA FolFH o g 1A
ko m(P<0.05), f718) Belwd wlek E B3 Jr3t

Table 6. Effect of dictary organic Se and vitamin E levels on Se

concentrations in breast and liver of broiler chickens

Se concentration (ppb)

Item
Breast Liver
Control 88.9° 74.2°
Vitamin E 150 IU 77.8° 55.9°
Se' 1.2 ppm+E 100 TU 405.6° 371.5°
Se 1.2 ppm+E 150 1U 432.6” 344.0°
Se 1.2 ppm+E 200 1U 451.6® 352.6°
Se 1.2 ppm+E 300 1U 473.8° 333.5°
SEM 414 33.3

*~4 Means with different superscripts within a column differ signi-
ficantly(P<0.05).

'Selenium from selenium yeast.

o= 2o)7 YTk Kuricova et al(2003)2 #2718 A&F-&
029} 0.7 ppme WAASIAL ) A% 28 pz2e] A
F 8leko] Z71sitla 819901, Choct and Naylon(2004)& so-
dium selenite®} selenium yeast2 A& E2 0.1 ppme] 503} 100
e Higlyl ES B3 FH3I9 S W 71 259 44w
3Hak - selenium yeast 77} T9k ™, Choct et al(2004)-2>-
sodium selenite$} selenium yeastZ z}z} 0.1, 0.25 ppm H7}8}k
e W s 28U deE e selenium H7} E0]
Zolw Z715cka slyed B A7 Aol YAk
73 &kl

3. X2 =(TBARS)2} F(2ta) &7 (Ell 2 A(VBN)

TBARS9} VBNE ZA13F A= Table 73 22|, A%
7]7P2 2 TBARSE thZ&T1¢} vlel] E 150 1U 717} 3Y
2}+2] 0.49~1.09 malonaldehyde(MA) mg/kg meat® 2 1U=}e]
0.23~026MA mgkg meato] H|3}e] fFeldoz FkoLy
(P<0.05), Aa@E3 HEP E B3 J7Hre 19449 023~
0.28 MA mg/kg meat®} 3Qx}9] 0.22~0.31 MA mg/kg meato.
2 ztol7} YAtk 3¢AFe) TBARSE A#lFa Bigtd E &
7V 2Tl visle] fojHoz Al JERTH
(P<0.05).

AA7|ZPEE VBNE 1930l = A3 vlErl E 200

Table 7. Effect of dietary organic Se and vitamin E levels on
TBARS and VBN during storage of broiler chickens

TBARS VBN
ltem (MA mg/kg meat)  (mg/100g meat)
1d 3d 1d 3d
Control 0.23" 109" 125 117
Vitamin E 150 1U 0.26° 049 125" 123

Se' 12 ppmtE 100 TU 023  031° 122 124
Se 12 ppmtE 150 IU 028  025°  122° 121
Se 1.2 ppm+E 200 IU  027% 022®* mn1s3* 13t
Se 12 ppm*+E 300 IU 023 026 125 125

SEM 0.01 0.08 0.13 0.22

A Means with different superscripts within a row differ signifi-
cantly(P<0.05).
** Means with different superscripts within a column differ at sig-
nificantly(P<0.05).
1 . .
Selenium from selenium yeast.
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U Bt} gz, BlER] E 150 1U g7}t Al veps]
EZ 100, 150 2 300 U} &3} Hrhprt fo3eg E
VERE 0 LH(P<0.05), 3Ll e i, viElR) Est AlE
A7Vl Aol gl

289 5(2002)& B]AA] 8-9-of vIE}T E(2,500 [Uhead/
day)e} A F(20mg/head/day(selenium yeast))S F3+ A7
A7717ko) wE TBARSE tlzt9} HIEN E Fo+H2T
Ady o7 AeF vlEw E B 977 W3ke
™, o] AE S(1999) sodium selenite= A#}HFS 0, 2 ppm
o] a-tocopheryl acetateE 0, 50, 100, 200 % 400 IU/kgS =
3} 53 A9 TBARSE a-tocopheryl acetate®] &3} ufF
o thele} 7k S5olM BEe FAel BT S+
e B A9 A} vsg AEolArk

w2t AdEH veld EE B3 398 35 Alse
AR AZFEG AR E A7 BE Ase F
A3} FAA-E A7 YA SAALR selenium} vita-
min ES B¢ Folshs AL anzQ) wolz} Alggth

A o
— 4l

BIE}Y] E 150 1U, selenium yeast® A #)F 1.2 ppmol BlE}
wl EZ 100, 150, 200 2 300 U B3} H71519S o) -S4
o At AHF, SAL, AR 878, A% F4 B selenium
Z Ao v)Ae G ZAE ANE Qokstd T 2t
1. 1~2199] ZA|Fe hz79} vlelyl E 150 [U H7H*
7} 9o B(P<0.05), Abs AlHgke vl E 150 IU
H7 77} #2718 AdelE 1.2 ppmol] HIEF E 150 1US}
200 IUS B3 A7Ier ol vlgte] F7F8ttHP<0.05).
21~3599) A8 AT iz H71H AdE 1.2
ppmel] BIEFY] E 200 IUS B3 A71st o Histod 5
7Y QTHP<0.05). Z1&iv} Al #7178 AlE 878
o Yz7e s 2= Ao ztolrt ek

2. 7k 259 AE T 279 HIER E 150 IU
A7 o) niske Rl A vE] EE 53 3
7Vto g2 froFo g EA YERG S R(P<0.05), &
Z o] Ay T JA thz7<} vE] E 150 U 37}
Tol mlsle] f-71e) AbEs ve EE B3 J7He
o2 A YERITHP<0.05).

3. A& 7178 2 TBARSE 72} vlElR! E 150 1U 3
e 198 38371 A UERGOLHP<0.05), A
2l 1.2 ppmel] BIEFD E 100, 150, 200 2 300 1U &3

A7 193 393kl A 2Fol7t gigien, 39}l
E x7Ro vee B9 Ay B3 A7 A
VFERGTH P<0.05).

o) AE s, §A AlFol /71 dellE 1.2
ppmoll BIE} EE 100, 150, 200 & 300 IUZ B3 A7
AardelE xpol7t ot Al Ul selenium TR A4
< FgEAk

(M0 : f71E) AalE, 4, Ak, F37], BERl E)

olE=3
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