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Effects of Dietary Supplementation of @ -Tocopherol and Selenium on Performance and
Physicochemical Properties of Chicken Thigh Meat

Young-Jik Kim'
Department of Animal Resource, Daegu University, Kyongsan 712-714, Korea

ABSTRACT The objective of this study was to evaluate the effects of different levels of «@-tocopherol and selenium in broiler
diets on performance and physicochemical properties of chicken thigh meat. A total of 360 broiler chicks divided into six groups
were fed a basal diet (control) or basal diet supplemented with 50 TU «-tocopherol/kg (T1), 100 IU a-tocopherol/kg (T2), 200IU
@ -tocopherol/kg (T3), 0.3 ppm seleniunvkg (T4), and 100 IU «-tocopherol/kg + 0.3 ppm seleniunvkg (T5) for five weeks. Growth
performance and proximate composition of chicken thigh meat were not influenced by all dietary treatments, except for crude fat,
which was significantly lower in the treatment with @-tocopherol or selenium, or both compared to control. The dietary a-toco-
pherol and selenium supplementation had no significant effects on pH, CIE L* (lightness), and b* (yellowness) values but TBARS
(thiobarbituric acid reactive substance) values were decreased (P<0.05) by the addition of «-tocopherol and selenium. CIE a*
(redness) values increased significantly with added «-tocopherol and selenium relative to the control (P<0.05). Likewise, changes
in fatty acid composition in chicken thigh meat with the dietary supplementations with a-tocopherol, selenium and their com-
bination significantly increased (P<0.05) unsaturated fatty acid, whereas saturated fatty acid were decreased. It was concluded that
the addition of 200 IU a-tocopherol (T3) and 100 IU of «-tocopherol plus 0.3 ppm selenium (T5) were most effectiveness in
the improvements in the lipid oxidative stability of chicken meat when compared to the control.
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M B2 o #olgrin B THGiese, 1996; Frankel, 1996).
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=& 281 9l (Machlin, 1980), 273N F&1= 7 H

pul ©o
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o= AR o R MRt &35 FEATY] 9% FAE gk &ro] XA} S gHR-e T n) Agtsie] Ak
o] 7ol Aas] Bagk Al-olt}. 0|23k Anlate] Q7 S FAATE Al B &) o) v 2A o
338171 el S FAAE 7Hsd] el 84 EdS 7 e ot BaspRate] Absls wAsle] A E V)5S
ofste] 7157 FAES] AL B ado] aFtE 3 ik 4 Aoz fAe= 9eS 3K Buttris and Diplok, 1988).
F okl A gkshAl= 419 Aksl A F-2 A< At 21 &0 A% 712 A% 9 A Aksle] A FHORE g-to-
ARl o2 ARgE 3 glovt Zefjoll= A WA= 4kst copherol F7} A] 22| & a-tocopherol E%=7} S7H= o] 317]
AA = A 7)wo] HAEAA 48 7HA] AF 7]E o] obg A4S =olthal 31 A(Lin et al,, 1989), H]E EZ
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Fo% =52 ARt AARE Fol g =50l vlste] 2w 4t
dofup, HIERIS] Fo] o] STIETS 4
3} ¥ Ao] Z7hekthar 819 2™ (Dirinck et al., 1996), @-to-
copherol#} seleniume F4& 73§ A 4ks}e} n| AP &Eo] A
& AAAI T A THKim et al., 2010).

A, o) AJEQ seleniumS &5 Z2Z] oAl malonalde-
hyde ¥HFS 7HAA]7] 4L, glutathione peroxidase 415 S7}
Ao AbelE WA sla, AlA 5o 712 7|3 FFAIRL
t}al 3193 3(Zhan et al., 2007), selenium- glutathione peroxi-
dase®] T4 AE-O = free radicaloll 2|3+ 4ka} 2H-&0 2R E]
228 B5se I3l 7% zhal ltiChavez, 1989). B
gt Aelw-S 82| glutathione peroxidase®] T4 FE-2
2 Fast, G| 2A dEe st AR wrEed, A
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&, A9t 2He Tl Boste e R FEA UTHGreeder
and Milner, 1980; Marshall et al., 1979).
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4) TBARS(Thiobarbituric Acid Reactive Subs-
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75C @& FxoA 7t Wdste] 24F Wk et
A A& AF 712 #3Fe] Rheometer(CR-311, Sun Scientific
Co, Japan)Z2 =739 oM, 3t5F 5 kg, 71 A 40 mm,
A% £% 30 m/mino 2 3T

& AAA|(CR-300, Japan)E ©]-8-5to] huntergh(L*="4
AT pr=3T)S SN} oju ARRS BF
AL [*#=096.16, a*=0.10, b*=1.90%] 22| calibration plate
& o] 83191, 53] wHEsle] g% & kS YERITh

8) Xt =M

Al8-2] At B2 Folch et al (1957)2] Wl whe} A]

& Aldsle] AR 25 goll Folch £9(CHCl;:CH;0H=2:1)
180 mL<} BHT 0.5 mLE ¥ 3L homogenizer(2,500 rpm)=. 3+
As}sted 0.08% NaCl 50 mLE 7 &3 £ 3,000 rpmel]
A 1083 dAREE T 2§ FEE AE 50 mge te-
fron-lined screw-cap tube®l] & 3L 4% H,SO4(in methanol) 3 mL
£ 378k 90T water bathol| 4] 2043t methylation A]Z1 &
hexane 3 mLe} SFF 2 mLE Y1 42 o5 45 g
3t GC(GC 14A, Shimadzu, Japan)Z 1315 2™, o] o
GCo] A £ 0% column®] 27| 2= 140CollA A%}
ate] 2T/min®] &2 230T7H] &%5 F5AA 223
A3FA T} olw injector} detector®] === 240TC S} 250 C =
sksiTh

3. 4 24

SA £42 SAS program(2002)2] GLM(general linear mo-
del) procedureE ©]-&ste] 2Atg o] 4t £A& Al
w, ZF A2 Fgte] Zoldl ot F2d A% 2 Duncan
o] b5 A% WHo R 5% oA AAlskATh

Zu o o

1. A, AlR MF> S AR 7=

a-Tocopherol(0, 50, 100, 200 TU/kg)®} selenium(0.3 ppmy/-
kg T 52 &3 g ASe A AR AH T Y
At 9782 Table 291 ZTh

£ A& ol g-tocopherol®] %713} selenium®] Fo 2
a-tocopherol @} selenium®] &3 Foio wpet A, AR A4
HAF B AR 8782 FYAQ Ael7t YA ot 4tkst

Bo] 79 Aol 9GS 1NN e Aoz v

Table 1. Formula and chemical composition of experimental diets

(o)
Ingredients Starter Finisher
(1to21d) 22 t0 35d)

Corn 59.66 63.55
Soybean meal 27.02 30.11
Wheat bran 10.00 3.50
Dicalcium phosphate 1.19 1.12
Limestone 1.40 1.07
Salt 0.40 0.40
DL-methionine 0.13 0.05
Vitamin premix’ 0.10 0.10
Mineral premix2 0.10 0.10

Total 100 100
Calculated values
ME (kcal/kg) 3,100 3,100
Crude protein (%) 21.50 19.00
Methionine (%) 0.50 0.38
Lysine (%) 1.10 1.00
Ca (%) 1.00 0.90
Available P (%) 0.45 0.35

'Vitamin premix provides the following (per kg of diet): vitamin
A, 5,500 IU; vitamin Ds, 1,100 IU; vitamin E, 10 IU; riboflavin,
4.4 mg; vitamin By, 12 mg; nicotimic acid, 44 mg; menadione,
1.1 mg; biotin, 0.11 mg; thiamine, 2.2 mg; ethoxquin, 125 mg.
*Mineral premix provides the following (per kilogram of diet): Mn,
120 mg; Zn, 100 mg; Fe, 60 mg; Cu, 10mg; Se, 0.17 mg; I, 0.46
mg; Ca, min: 150 mg, max: 180 mg.

ok 2 Ad A= SA 4~65 B e -tocopherol S 50,
100 mg= 93+ Guo et al.(2001)2] E. 119} selenium Na,SeOs
Fe| 2 FoIg §A12 ik F&S nAA] L THRyu
et al,, 2006)= H119} SAMSHTH

2. Algel Yt 4=
a-Tocopherol(0, 50, 100, 200 TU/kg)=} selenium(0.3 ppmy/-
kg)S U S& &3 Fod e AlSe] dnk 7 ¥StE Table
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Table 2. Effects of dietary «-tocopherol and selenium supplementation on broiler performance during the 35d feeding

Items Control” Tl

T2 T3 T4 T5

Initial body weight (g) 40.65+0.18 40.71 £ 0.03

Final body weight (g) 1,847.4+15.89 1,851.16+38.4

Weight gain (g) 1,806.7 £ 30 1,810.45+4.2
Feed intake (g) 3,197.50 £ 63.3 133.09 £ 56.8
Feed conversion 1.77 £0.05 1.73+0.01

40.67+0.18
1,859.46 + 26.0
1,818.79+25.8
3,12473 £7222

1.72+£0.02

40.65+0.15 40.66 +0.07 40.68 +0.03

1,862.97 £30.2 1,860.94 +30.2 1,864.60 + 17.9

1,822.32 +30.1 1,820.28 +£35.12  1,823.92+38.2

3,130.10£81.7  3,111.77+£655  3,111.59+54.6

1.72+0.02 1.71+0.01 1.71 £0.02

Means + SE.

DConrol: basal diet, T1: basal diet with 50 TU a -tocopherol/kg, T2: basal diet with 100 IU e« -tocopherol/kg, T3: basal diet with 200 IU
a -tocopherol/kg, T4: basal diet with 0.3 ppm seleniunvkg, T5: basal diet with100 IU @ -tocopherol /kg+ 0.3 ppm selenium/kg.

Table 3. Effects of dietary «-tocopherol and selenium supplementation on proximate composition (%) in chicken thigh meat

Treatments"
Items
Control T1 T3 T4 T5
Moisture 73.67 +0.049 7329 +£0.22 73.21+0.20 72.80 £0.57 73.48+0.16 73.06 £ 0.32
Crude protein 22574037 22.97+0.13 22.67+0.28 22.64+0.30 22.49+0.39 2235+0.14
Crude fat 3.57+0.36° 3.48+0.21° 3.01+0.05° 2774036 291+021° 2.83+0.11°
Crude ash 1.10£0.05 1.07+0.05 1.09+0.03 1.08+0.06 1.12+0.03 1.12+0.02
Means + SE.

**Means within same row with different superscript are significantly different (P<0.05).
YConrol: basal diet, T1: basal diet with 50 IU a -tocopherol/kg, T2: basal diet with 100 IU «-tocopherol/kg, T3: basal diet with 200 IU
a -tocopherol/kg, T4: basal diet with 0.3 ppm selenium/kg, T5: basal diet with100 IU « -tocopherol /kg+0.3 ppm seleniunvkg.

2 g A3E JER I THP<0.05). @-Tocopherol@} sele-
nium®| Fofol ok dnk A 24 Wl gt A3 A
A2l Aol A ¢-tocopherol S Aol Fo] &+ Mason et al.
(2005)9] X319} Zhan et al.(2007)°] SHA]ll selenium= 0.3
mgkg Fo13tlS W AW, 2] & W) glok
= B3t E A & Aot o] ¢t 2 Ayt
gl & o FAAQ] A7 FgEojof & o w A

3. pH, TBARS, WHC % o H#H35)

@ -Tocopherol(0, 50, 100, 200 IU/kg)3} selenium(0.3 ppm/-
kg)ye @Y =2 &3 F3o4g Al59] pH, TBARS, WHC 2
ek o] Wl Table 49 2t

2] 77+2] pHE a-tocopherol®} selenium o9l w2
AL GATHP>0.05). A ALzl BIEN] ES F 7
-, pHE BB Fofoll 9|3k Zpo]&= lrkar 5F3) 31(Cannon
et al, 1996), HIEFR E9] Hole 25 3 AR s 28l
FE&E PAA 7] wZel 252] pH ¥stel] A3 &

Y= flvhar 23k thPeeters et al., 2006).

TBARSE 279} TIHRT a-tocopherol®] Fofdko] &
7¥sHA, selenium®] Fol, =& @-tocopherol™} selenium®] &
3+ Folsto g e TBARSHS Ho|il, 53] a-tocopherol
7} selenium®] £ Fole OE A2 FET folHo g v
< TBARS#H S Ho|BR o]59] &3} gole A9 4kslE
A AA 7= AR JERITHP<0.05). BJEF EE Al Edto]
U A F & e dA ) Agsto s v e} A

& AT, APk AkstE AN A A
AR M 7eE FAlsE A2 4eA] ATHButtria and
Diplock, 1988). 715 Al&ll a-tocopherol®] H7= & 24 &
HIE E 2 371713, 1719 & =Rlvke
317k SO M(Lin et al,, 1989), HIEFR] EE o =62 <

Tope] g

e

-

7
Bc}al 54 CHDirinck et al., 1996). =3}, seleniums 8 X

Z] | 4] malonaldehyde $FF2 7+42A]17] 11, glutathione peroxi-
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Table 4. Effect of dietary «-tocopherol and selenium supplementation on pH, TBARS, WHC, and shear force of chicken thigh meat

Treatments"

Items
Control Tl T2 T3 T4 T5

pH 6.11+0.05 6.07 £0.06 6.11 +0.06 6.07 £0.09 6.07 £0.06 6.10+0.06
TBARS (mgMA/kg)  0.050+0.003" 0.043 +0.002" 0.035+0.003° 0.028 = 0.007™ 0.035+0.003 0.026 £ 0.005°

WHC (%) 55.30+0.37 56.89 +0.69 56.64 +0.84 56.82 +0.67 56.04 £+ 0.63 56.72 +£0.79
Shear force (kg/cmz) 3.70+0.19 3.66+0.14 3.65+0.14 3.63+£0.21 3.65+0.25 3.57+0.25
Means + SE.

"“Means within same row with different superscript are significantly different (P<0.05).
YConrol: basal diet, T1: basal diet with 50 IU @ -tocopherol/kg, T2: basal diet with 100 TU «-tocopherol/kg, T3: basal diet with 200 TU
a -tocopherol/kg, T4: basal diet with 0.3 ppm seleniumvkg, T5: basal diet with100 IU « -tocopherol/kg + 0.3 ppm selenium/kg.

dase FAS 7o A4S W5k, A1 8-9] 71 2] CIE L*%2 «a-tocopherol@} seleniume @Y 52 &
717+e AFAIZIY A 319 3(Zhan et al., 2007), selenium- 3F Fodo oIt o) de] SRt 4S9 CIE a*ghe tlz=1
gluthathione peroxidase2] 74 g SZ free radicaloll 2]3F o} TIET T2, T3, T4 2 T59A =& AFZ(P<0.05) a-to-
Al Ago 2 BE A4S BEstE kel 7)5o] i copherol @} selenium®] Hol= AAEE A7) = Aol
S} THChavez, 1989). a-Tocopherol®} selenium®E Al=ol 3 a1, seleniumBP.CF= @ -tocopherol©] ThA =2 A3E Ho|

7} 58k a-tocopherol ©Y Fo Bt AHke] 4kslE & 3 Atk CIE b*3h2 A 2] 73t L3 Wstglo] #old<

A o 7 A= HIal(Ryu et al., 2006)2F ¥ A3 o] A ARt

e FrAFSHA T Atgol BIERR ES Folshd §o A% 7
BT A2 g-tocopherol} selenium®] Folel €)% 3, Ao S ®ak ol HEl S F3 =

o] 49l ’sk= itk #iAlel vitamin EE H%F X.11(Can- A& W FskA] FL =SHT} argho] FFH

non et al., 1996)2} S]]l selenium yeast binding peptideE 9] kg Ad-S 714 ¢kai(Sherbeck et al., 1995), tocopherol F<]

0.1%%} 02% F7FrellA Baeo] A yehgto, 24 T A7E 75l A metmyoglobin®] F/3& A7 (La-

9] zpol&= Qltke Ha(H LA 5, 2004)9F 22 Aujol it nari et al., 1996), metmyoglobin®] &2 a-tocopherol F<
2ko] Wold 4= olzltkar &9 O Sullivan, 1998).

4. M HIER E 200 [UkgS Holahd 214 B2 Aawr) =

a-Tocopherol#} seleniume @Y 22 &3t o8 Al5< oA a1, B7]¢} BT JFE W] gethe K al(Asghar

42 Table 59 2t} et al, 1991)9} Rhee et al.(2006) AS-oll 4], Mahan et al.

Table 5. Effect of dietary «-tocopherol and selenium supplementation on meat color of chicken thigh meat

Treatments”
Items
Control Tl ™ T3 T4 T5
CIE L* 56.03+0.79 56.04£0.16 56.27 +0.05 56.55 +0.24 56.56+0.17 56.33 +0.21
CIE a* 529+0.11° 543 +0.09 5.68+0.03" 5.73+£0.26° 5.66+0.15° 5.87+0.09°
CIE b* 3.50+0.14 3.46+0.07 348+025 3.51+021 3.59+0.10 3.58+0.26
Means + SE.

*“Means within same row with different superscript are significantly different (P<0.05).
UConrol: basal diet, T1: basal diet with 50 IU @ -tocopherol/kg, T2: basal diet with 100 IU a-tocopherol/kg, T3: basal diet with 200 TU
a -tocopherol/kg, T4: basal diet with 0.3 ppm selenium/kg, T5: basal diet with100 TU @ -tocopherol/kg+ 0.3 ppm seleniunvkg.
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(1999)& %04 seleniume] Feiol] ©]gk EW §41& L*
B bk Fol 2l Aol glont, a*ghe &7t A g
ol Hlaf wokthe Eael £ Ao e FARHA

5. X[t = s}

ot
o

a-Tocopherol#} selenium= @9 5 3 7o g Al 52
A AE 22438 Table 632} 2t}
a-Tocopherol @} seleniumS- FoJ kol e} palmitic acid=

7+2~3} a1 oleic acid, linoleic acidE S7F8+S] ©™(P<0.05), a-

et al.,, 2006)3F A= v]Fo] & u HERI Ex A4k 24
o] M3lE doyl= Ao g AZE T Fuhrmann and Sallmann,
1996). A 172} A E AWt 240l T g 1
o ol S e 07l gk ARl Exs) A At
o] Hlgo] a1, ESpAHMe] vl o] WS E FrhE Hal

Z 3+ v} Jth(Decker and Shatha, 1994).

tocopherol#} seleniume Fo1 ghol] wheh E3A W4 aa)
3 EXSARAE STk 23S BT (P<0.05). a-To- (03 pp
copherol 100 TU ©]/d 5919} @-tocopherol®} selenium &%

FolFollA SRR fHasta BRI S7tst WHC,

itk

Vitamin E= A2 1} Y| ~HEY 8lE dod|= &
2719 S5 Asfsta 715 Alsol| Folshd
Ab 2230l kS R tha 519 a(Decalzo et al., 2005), se-

leniumS FoI3HH C18:13 C18:29] S71E B sk tiYu

A} 473

[€)

Tk SA 360

< a-tocopherol(0, 50, 100, 200 IU/kg)Z} selenium
2 g-tocopherol 100 IU/kg} selenium 0.3 ppm=-
o gk A9 A, AlSe] At 4, pH, TBARS,
, A Bl Ak 206l mA e Gake golE
T= A8t tiE7¢} e-toco-
pherol 50 IU/kg H<1Z5 TI, a-tocopherol 100 1U/kg &1
11719 A9 £ T2, a-tocopherol 200 [U/kg F17T-E T3, selenium 0.3 ppny
kg F7E T4, a-tocopherol 100 IU/kgZ} selenium 0.3 ppm/
kg HTE T5 5 671 A2l F=2 pro] 553 Akeket £ ot

et al., 2008). HIEFY EZ 200 mg¥} 400 mgS FA| ol Fols} A 28-S BAEATL SA9 A, Als AHE 9 A
& o 7] F4lol palmitic acide} stearic acid’} F7HES] R &FEe AzIF felgol YT Akl Auk PR
BEAA L 27107, EAA RS FoFS BnGo Bl SR EHA, 2eRe el T3t Folg0] g9l
Table 6. Effects of dietary «-tocopherol and selenium supplementation on fatty acid composition thigh meat
Treatments"
Fatty acid
Control T1 T2 T3 T4 TS5
Myristic acid 0.72+0.02 0.72+0.01 0.73+0.01 0.72+0.02 0.72+0.01 0.72 +0.02
Palmitic acid 24.54+0.14° 24.02+057° 22.67+0.17° 22.60+0.11° 22.75+0.13° 22.67 +0.03°
Palmitoleic acid 6.09+0.06" 6.06+0.05" 6.08+0.03* 6.14+0.03" 6.12+0.04" 6.08+0.03*
Stearic acid 8.55+0.03 8.32+0.31 8.45+0.10 8.54+0.20° 8.38+0.05 8.38+0.10
Oleic acid 4020+ 0.24° 41.06 + 1.20™ 41.60+0.27° 41.47 +£0.44 41.57+0.01" 41.61+£0.01"
Linoleic acid 17.57+0.32° 17.55+0.33" 18.22+0.21° 18.30 £0.22° 1821 +0.13° 18.30 +0.09°
Linolenic acid 1.28 +£0.02 1.24+0.01 1.21+0.07 1.19+0.01 1.18 £0.03 1.20+0.03
Arachidonic acid 1.05+0.02 1.03 +0.02 1.04 +0.02 1.04 +£0.03 1.07 +0.01 1.04 +0.01
SFA 33.81+0.10° 33.06+0.87° 31.85+£0.12° 31.86 +0.29° 31.85+0.07° 31.77+0.13°
UFA 66.19 +0.10° 66.94 = 0.08° 68.15+0.20° 68.14 +£0.29" 68.15+0.07" 68.23+0.13"
UFA/SFA 1.96+£0.01° 2.03+0.08° 2.14+0.01* 2.14+0.03" 2.14+0.01* 2.15+0.01°
Means + SE.

*“Means within same row with different superscript are significantly different (P<0.05).
YConrol: basal diet, T1: basal diet with 50 TU a -tocopherol/kg, T2: basal diet with 100 IU «-tocopherol/kg, T3: basal diet with 200 IU
a -tocopherol/kg, T4: basal diet with 0.3 ppm selenium/kg, T5: basal diet with100 IU « -tocopherol/kg+ 0.3 ppm seleniunvkg.
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