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Abstract

This experiment was conducted to investigate the effects of dietary supplementation of glutathione-
enhanced yeast culture on growth performance, blood characteristics, and meat storage stability in
broiler chicks. A total of six hundred 1-d-old male broiler chicks (Cobb) were divided into 5 groups
with 4 replicates of 30 birds each. The five dietary treatments fed for 5 weeks were : NC (no
antibiotics), PC (virginiamycin 10ppm and salinomycin 60ppm), and glutathione-enhanced yeast culture
treated groups (0.1%, 0.3%, 0.5%). The final body weight and body weight gain were significantly
increased in PC and glutathione-enhanced yeast culture treated groups compared to NC (p<0.05), and
were linearly increased by increasing the level of supplemental glutathione-enhanced yeast culture
(p<0.05). The feed intake in PC was significantly higher than other groups (p<0.05). The feed
conversion ratio in all treated group was significantly improved as compared to that of NC (p<0.05).
No significant difference among the all groups were observed on blood leukocyte profile. But total
white blood cell (WBC), heterophil, lymphocyte, and stress indicator (heterophil : lymphocyte ratio)
tended to be decreased by increasing the level of supplemental glutathione-enhanced yeast culture. The
levels of blood urea nitrogen (BUN), creatinine, aspatate aminotransferase (AST), and alanine
aminotransferase (ALT), which used as the blood biochemical parameters of liver and kidney damages
were significantly decreased or tended to be decreased in glutathione-enhanced yeast culture treated
groups than those of NC (p<0.05). The total antioxidant activity in blood serum was significantly
higher in PC and glutathione treated groups than NC (p<0.05). And thiobarbituric acid reactive
substances (TBARS) values of chicken breast meat during storage period were linearly decreased by
increasing the level of supplemental glutathione-enhanced yeast culture (p<0.05). In conclusion, the
dietary supplementation of glutathione-enhanced yeast culture improved the growth performance and
health states by controling of reactive oxygen species toxicity. Furthermore, the glutathione-enhanced
yeast culture decreased the chicken breast meat deterioration in relation to storage period. These results
suggest the possibility that the glutathione-enhanced yeast culture could be used as a functional feed
additive in broiler chicks.
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EY AR M, 5 EA|, 8 B 5ol tith Tilo] IREHA 54| 4] sfiEitiel JA] WiEA] A= Qe ofE sl 71EA L
= ofgElojol & BHA| F 7t A9 A7 fAlolth A SHiekE HHEE oM diftRolE Q5] SAASAIAR A= TRt
£59] 252 Q90| ZAsle, o5 SV} AT Qi els] f5eo] BREks AL Aafolel 2ot 44 W 57} olo] gHe)
A 012 % UrkKising. 1988). 531 $70) A, A4A 85, A% AR AR 7)40) Y Aol 33 150] 4050 g0
otel} 23} 30-35200] AMKEIE 1525 keoll ELO HIEE ] T ARE ShckRavindran, 2003), oJ2fek FAe A D A iR
a0l et RIkES) ALY e B ZPPIL A - B ATAS OBk BASS U 4 9ok 24w A o 3
TRt AEFIAE A B/gAtaF(reactive oxygen species, ROS) Tt /4] {Rl0] Eo] 54| A & A7 F42 IF& vE
B ol 2KEl-Lethey et al., 2003; Fellenberg and Speisky, 2006), ZZ] U} 2|4 Ef& £A5l0] 89 LSS STdl=t), o= A%
Al Gk vlA Har1e] F4 9 A Ast A FEE Sk ItNahm, 1999). SIAFE o2t £AIE sidst7] flsto] BlERIR,
FERE BIRS 4% A - A AREES ARl 283t A7 v AT (Brake, 1988; Bottje ef al., 1995; Naidoo ef al.,
2008), Z|Zofl= aiZlolL} JRAISH HEo| = AlEo] E-S o]8%5t AFEE A= Qlth(Lee ef al,, 1999; Kim et al., 2003; Sheih et al., 2009).
ZFEFE] 2(glutathione) glutamate, cysteine, glycine O & A% tripeptideZA] FAE-S E&o] 257, #%°], &7 5 79 ZE NS
Aol FaotA SARIE SFEE2Z AWollA Fgdo] =7| wiZol Brgdaiol &otAl= LAIRE A FAsE Al AR Hojsto] Al
% A AT FRlolA BYshs B9AtAaES AL, HA R (xenobiotics)2] FHAMY HARE(electrophilic metabolite) 521 =82 Sh=5t
FHH, AlZA W9 A7 982 33t of Hiolle o2 24 9 7|9 cysteine SHHUCE ol&E7|® 9, 1t 75 WA
1 &AF i) AEYA A7 A|HF A% 9 T4 R} 59 AJEA 7150] USE AT Witschi et al., 1992; Anderson, 1998; Wu ef al., 2004).
55] 22 ofg] A0l AlolE B8 SFEEIRY AHAQ AR 2, 24 9 8 7|0 FFEER L5 TVHRIE 5 o
HyEo] uet FFEFE] 2L 0] 83t | A7yH2A)120] Ffto] gats] AP JOH(Aw et al., 1991; Favilli e al., 1997, Witschi
et al., 1992), ] 59 A 5= o= 3t A7=MA AEE 83t SFEERY A3t A% S7F 1 &4 o, 9 9 24
A&kt A5t 9] avbEe] Halsal QIti(Cha ef al, 2005; Agbor et al., 2007). Z12Lf SFEIERE 0|9} =2 tieftt A4 71
2 anE PRl Bl XF 4bEo] atolti Y At FopojlA ARjiF o g A8kt B2 ofgfzo] Ak 2T an & HAt
et 59 nES ol8slo] AHlgor FFEERE i A 7IHEC] I - FSEOI(L e al., 2004), F4F 2ol 2] 2-8o] 7F5SA|
I Qie} w2 At oA daRt o=k A 7 o2 AR SFEEE 38R HEY] 7154 AR AEAY ol& 7Hs S
ZRIsHIA} ol5S SAI AEE B0l H7F Folst] SA A, @Y EA 9 AS A0l vlAlE JFe 2ARIGICH

Im w2 rr
I

1o
19
e
e

1. Mz & U

SA=

A=9] 6571 F2ANAN A eE sHolo] SFEEL A 7Ie0 R 455 B, AUty AL Saccharomyces cerevisiase
(S. cerevisiase) P T5HKACC 93069P)0l| A2}4S ZAFslo] EAMOIA|(KACC 93070P)yE AJAISSITE oA AAHE EARoIAE 25
EFE]2 AAlof] -go|gt 24 wjz]o]l FFotaL, 30-35C oA 1-247E vl - ARste] SFEE 735t aN MiYEEFEER 55 %) KA
o13om, olE SAAFAIHC] o]-853iTt.

ASE 2 AR

1902 871 23012l (Cobb) 60048 BAIste] 57/2), 4412, W 3094 WRRISET, S ARFUBE AASIGIE. AT B
7I9HNC), FAYA| H719HPC; avilamycin 10 ppm+salinomycin 60 ppm)E IZTLE 5tg0H, A|FAlRO ZREEL 73} a1 8jYES
Z47F 0.1%, 0.3% D 0.5%S F7Isto] Az Tk

ARz 3 AR
7|2A[AARES NRC(1994)9} =7 FaARFEER(2007)0] 27131 471(0-35F, ThAAA] 3,050 kealkg, A 2290)9F 57](3-55, THAF
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ofu1A] 3,100 keallkg, ZEH 20%) ALER Urol FESit WRE Z12A GRS STEES 45 AR HFES 242 0.1%, 0.3%
S 0964 27} SUSIA00, AR Wi L G AL Tl 13} ek A 1T 1 7B BAC0 ms me A4St

o, AHE Fol7] W F4719] At BT S skl Ao B A% A4 L AR SAIZON, U T 3T AR
W5 AASISLT. o A9 2 VK 234 H5E Atttk

ZAF

o

ol HftH

-1 X O

1) 87 A4
SANPAR IO, 71035, F713-55) FRA] R AR D ARzl 25510] AN S © ARAREE Toigch
olg7l Pl SAT AAIES B9 A= aTeE ABIIoITh

Table 1. Formula and calculated nutritional values of the basal diet

Ingredients Starter (0-3wk) Finisher (3-5wk)
%

Corn 53.44 61.64
Soybean meal 33.65 27.88
Corn gluten meal 4.16 4.00
Soybean oil 4.68 3.06
Limestone 1.02 1.23
Tricalcium phosphate 2.01 1.31
Salt 0.25 0.25
DL-Methionine (50%) 0.27 0.08
Lysin-HCI (98%) 0.02 0.05
Vitamin-mineral mixture" 0.50 0.50

Total 100.0 100.0

Chemical compostion”

ME (kcal/kg) 3,050 3,100
Crude protein (%) 22.0 20.0
Methionine (%) 0.50 0.38
Methionine+cystine (%) 0.94 0.83
Lysine (%) 1.10 1.00
Ca (%) 1.00 0.90
Available P (%) 0.50 0.35

Y Vitamin-mineral mixture provided following nutrients per kg of diet:
vitamin A, 15,000IU; vitamin Ds, 1,500IU; vitamin E, 20.0 mg; vitamin Kj, 0.70 mg; vitamin B, 0.02 mg; niacin, 22.5 mg; thiamin,
5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; riboflavin, 5 mg; pantothenic acid, 25 mg; choline chloride, 175 mg; Mn, 60 mg; Zn,
45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co, 2.5 mg.

? Calculated value.
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2) ol L ZH 3 AE &Y X|E
A FEA| AP 12424 ATdste] Jshydol] FHkS XjF ok, vt N FHo| FA 5 mLAS ot AR2olA SIAX] & A4l
2(2,000rpmx10minsyE Ff A= wfoto] 240 o] 85ttt s HEA7|(COBAS MIRA plus, ROCHE diagnostics)E AR&5to] B3

Y blood urea nitrogen(BUN), creatinine, aspartate aminotransferase(AST), alanine aminotransferase(ALT)E <35It

3) WiE x4y

WET 1YL AT 1240 Aol IaPgHold Bekg AFET, KIEDTAZL A2fE Hel Foo] M | mLAE wo} 8ol
AF T 24A)7F o|Yjof AFs-BHEA7|(HEMAVET® HV950PS, Drew Scientific, Inc.)2 H-A5}ct.
of Zahiely
TEA A2 1054 Adsto] oJspydoA NS A3 slo] £40] o]&st3ict EH f F3HAI3l(total antioxidant capacity)>
total antioxidant power colorimeteric microplate assay kit (Oxford biomedical research Inc., UK)E AR&sto] 451590 2219 €4 15 uLE
phosphate buffer saline(PBS) 585 pL& 345t § Cu™E Wil 38 J2o]A BESAIZTE ¥h8 - 2ol S2HAQ bathocuproineE @
U= Cu'Qt AFR|A QFYSIA)Z]| AL, microplate reader(Bio-rad, USA)E 450nmof|A S4=E =455} Uric acid2 ZHJSt HEIAS
0]85}o] uM copper equivalents® LEFH AT

4)
A

5) Alg MEIRME X|HaEE}

Hav19] A3 S7sh] flsiA AlE SR BASS] Bt ool sidsks 7IAIE AR 608S SIAIA | 7IEEE AR
T, olF #A7IE ol8sto] HANSINT AN H TGS 5 ¥ ARSto] 4ColA 1097 AsHEAM 19, 59 109 Aol AbAtu =
(TBARS, thiobarbituric acid reactive substances)S Buege®} Aust®] ®HH(1978)0] a4 24519t & 714 5 g3 54 15mLE £35}0]
27| (Tissue grinder, 1102-1, Japan)E ©]-&3}] 13,500 rpmollA] 587+ FA3SISH H, #+8H 1 mLof| butylated hydrozyanisole 50 pxL 2
thiobarbituric acid 1.3%(wt/vol) S $HdR= 50%9] trichloroacetic acid ZE-&(TBA/TCA) 2 mLE 715to] E35c) AL 9Jslo] A7)
SAES 95C P2 $20NA 155 9 7S 3 W71 AL, AAEE (3,000 pmx152)51e] A5qS AT S AS spectrophotometer
(Shimadzu, UV mini-1240, Japan)ollA] 532 nm9] SL==2 24519tk B4% o ARR A4 5.882 a4 713t TBARS valueZ MDA
(malondialdehyde) mg/kg® & ERHATE.

Aof|A HojA BE 759 BARAL Statistical Analysis System(SAS release ver 9.1, 2002)2] General Linear Model procedureS- ]85}
S AL, ATl 821432 Duncan's multiple range-test(Duncan, 1955/ o]-83to] QAPHY 5% oA AXHATt

. Zdk 2 0F
SH 4M
Al it SFeERR A5t AR #gEe] Al Wl A7 goit el iRl G Table 200 AR Hieh At SFEFERZ o)
A% s A7 SEAE B LAl A 7RO Hishe W 733 HAou, A F7HINO)ON Bl RefstAl SISt
ROTH(p<0.05), AR ET-&2 HET-E W BE AT & STEERE J9F A% viE 0.5% H7H7F 7P F5t itk (p<0.05). T 25
ElEl2 7ot AR HigEe] AVt ol S7Iel wet SEAIE, LFTAT | AE_T-E0] FEfsHA MAEE B EAH(p<0.05).
SFEEE 35 2R HgE A W A7 goioll WE AlF 5 A Hster I AT R ATt 53] A eI, in vitro A1
3 59 dedsEe R et A7S0] tiFde AL Q7] mizell 2132Q] Hlar} of et Z12fut Agbor ef al. (20072 B
' AaH 2o v S SFEEE Ao ARE 7 Fofdt Aol Jiofl ojt AlE EAo] gasiirtal Hasiint. Eet
Ojano-Dirain ef al.(2005)2> ARz 27-80] A2 thE SARIM 223t AolA viEZE=gjote] SFEEL, SFARSEUA|(respiratory chain
complexes)?| F&= 3 BAZ W RARE AYOIA Al l-E0] 97t $A9 HoAMY nEZE=zololA Hot &2 STEER w9t
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Table 2. Effects of dietary supplementation of glutathione-enhanced yeast culture on growth performance in broiler chicks"

Glutathione-enhanced yeast culture

Items NC PC SEM

0.1% 0.3% 0.5%
Initial body weight (g/bird) 43.9 43.6 43.6 43.5 43.7 0.01
Final body weight (g/bird) 1,646 1,784° 1,689° 1,715% 1,732 23.8
Body weight gain (g/bird/d) 45.8¢ 49.7° 47.0° 47.7% 48.3° 0.67
Feed intake (g/bird/d) 73.1° 76.9° 74.4° 74.9° 74.3° 1.06
Feed conversion ratio 1.60° 1.55° 1.58° 1.57* 1.54° 0.02

Y NC : antibiotic-free diet, PC : basal diet with avilamycin+salinomycin.
*d Means within the same row with no common superscripts differ significantly (p<0.05).

P Bgon, 2ReEgo] B4 SFALEIA BHS AL Jolslol ARATE o] FHH G w1E 4 ik st
ek, WM, Gatlin et al Q008)2 oIZ IO R ITEIELG 01%, 10% FE02 7} FIoIL 1 Ao AL v

3)9L0m, Tatcishi er al(1982) % Uero er al2002) @] 4] T Py} S8 5 o 22etele H/jo] UE A5 Wels 240
ARoln] SREEL0) Hle] mE A ke BEY & Gtk Busk v gk

5[t C, ek E, carotenoid, flavonoid 59 FARSFBEL 7150) A it 28, AloHY e g 9 WP lsRd 5o wfe Hels

SAE B3 7155 A A ke RSl QlkStanley ef al., 2004; Zhang et al., 2005). TR0 F5F, 74

wieh 71 a9 A7) Ho] vekstA UehARE dRtdo® aw vigkE W EAcks T, a4, vER, Al AR, njxdAeIRt 5ol
ofgt adlke A, AEFA 3L U] RIBES QFESt 9 ATHIAS 59 A8 B3l 75 Aol S8AY IS HAE AR
QA QIthZhang et al., 2005; Gao ef al., 2008). Gao et al. 20082 7|0 W HJORES AL 1 2.5%-5.0% 47} ZolA] 242 AR QTS
o] o5 /WAHET AL BA5 0™, Zhang et al. (20052 A0 Saccharomyces cerevisiae2] 73 *JE-& whole yeast, yeast extract, cell
wall2 1o A7} Holah AIBE Boh HE RO ALY I TS Huek vt gk B A7olIE Iueklee 44 Fet ohd
W HYE FEHE ARESIS7] wizoll, ol AAMd JiA At SFEERY] aNRIA|, Akl HigRES] ARIA] BeA sl
ofgfZo] itk Iy & AFE ol SFEER 43 2k sigEe] A Aidol 31 JFe vXE A 1T £ Ak

aeT xy

A gt SFEEE 33 2R vigEY F7t golo wE WEF 24 WSR= Table 30 UERARITE. White blood cell(WBC),
heterophil, lymphocyte & heterophil/lymphocyte W5 ZFEFE] 713} a1 wiFES] H7T 50] ZV1rE AAdke TS EFoY, 54
Hog {3 AHYEA Akt

SZEEI2 9 g uijgRES] WE T 24 Wl Belst ATyt Y4B 43 = it Broome and Jeng(1973), Hamilos and Wedner(1985)=
SFEFE2Z lymphocyte®t Z-> A B/ 7HA] 9 5710 FFZS mIRITL IS 0m, Smyth(1991)= SFEFEl20] EH U lymphocyte
population®] S22 ZAsH, Wu et al(2003)2 Interleukin-2(IL-2) S L EHo] S vy N AN E(mononuclear cell) I
lymphocyte F-410] FFE HIFITAL Harsilrh. Eok AW viE H AR AJEol= o $F2 oligosaccharide”} EAsto] | ¥Eg-S
Z7051, Wy A0 93 U 4 Aokal B a1H v QItKZhang et al., 2005; Paryad and Mahmoudi, 2008). Paryad and Mahmoudi
(008 AN §. ceravisiaseS] A7t 522 Delsto] Boitk AGA 8. corevisiase 7} 20| Z71UEE WBCHF S9J5H Z7HstaL
heterophil/lymphocyte= 7-2]51A] Z-ASI¥TE E 173 BHH, Van der Peet-Schwering e al. (20072 &% iFE2] A7} Fo7} ol 9A=2]
T 20 g U4 USiekT BTsisich

2 drolie SFEER dst 5u widEe] A7t o] SVl wek WBC, heterophil, lymphocyte S heterophil/lymphocyte7} X4
07 74dke= S EYEH), Puvadolpirod and Thaxton(2000) Bl Slo] AEFA I A HE FAR] Aol 2EFHA $2E0] 519l
T AT =Z(ACTH, adrenocorticotropin}s Fofste] 241 9l @ G WIS RARE AYolH ACTH FojA] WBC 9
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Table 3. Effects of dietary supplementation of glutathione-enhanced yeast culture on leukocytes profile in broiler chicks"

Glutathione-enhanced yeast culture

Items NC PC SEM

0.1% 0.3% 0.5%
White blood cell (K/xL) 24.30 21.48 19.86 19.25 18.49 0.78
Heterophil (K/ L) 8.53 747 6.94 6.76 6.56 0.25
Lymphocyte (K/xL) 11.12 9.92 9.16 8.86 8.81 0.22
Heterophil/Lymphocyte 0.77 0.75 0.76 0.76 0.74 0.02

Y NC : antibiotic-free diet, PC : basal diet with avilamycin+salinomycin.

heterophil/lymphocyte §-2J51A4] Z7I5I9ck B 1519ItE ESE ofg] A7E0A AEHA W FS §HEA] WBC, heterophil, lymphocyte,
monocyte, basophil 52 &7} 3-2J5}7 —7}0}11]-_1_ B 5} QJtk(Siegel, 1980; Maxwell, 1993; Zahraa and Ghamdi, 2008). & &3=L0j|A]
AEFA Y TR AR 4otoy, FREELL B2 gH HjES AEHA A7t Gik= ofg] A (Line ef al., 1997, Wu et al.,
20045 B US5E HF 7] ol 2 ‘H—TL A3t GA] o]e} 2 Falof| 7|QIgt Ao AlmEh

510“ LH 7|‘ n_| lef ﬁﬁé‘ IIE

SA A Y SFEER 735 AR silE H7F Foi7F @ W 7F 2 A 48 A1 3#Q] BUN, creatinine, AST 2 ALTO|| #]2]=
Table 4] A|A|o}T}. SFEER 733} a4 vioks H7tet 84| A7IHPC)ollA] BUN 9 AST+= 484 F37-HINC)oll H]sf -R-2lsH|
AL O (p<0.05), creatinine H ALT HA] tha Zadk= AP Hlou, A8 o482 UehtA] gttt

TN Y] BUN, creatinine, AST L ALT $=2= thAF Aofl, B4 I2 5o oJgt 71 A% 54 22| &4 Y (Lumeij, 1997), ME-2

AtE dEU F7HAY o] 8A] S Hdoly] Y3t A ER o8 4 QlthDiaz, 2003). ZFEE]-S2 glutathione S-transferase (GST)2]
Pt 4l 71ed e WIS 02 SARIS ATkl o ok w_(Anderson 199%), Z4eiat ALt A2 59
AW EA5k= 5-217](free radical)E G8F 02 A|Aslo] 7+ 5 F8 2Z|9] AlSHA offsicty B =3 It Wu et al., 2004). ©]

Qo= Cha et al. 2005y AEsietA 9 4T 7F EAS FHISH FHof %—?—E}ﬂ 7&'94— Saccharomyces cerevisiaseS ISt A o] A
2orE|20] BRHOR 7 43 AT Bud ot I B A7 Znk, 3T 4ot AR NGRS IS 48 0 T )
aihe B 7 L 240 £ Ao, 79 A7 S FHHY oS v Aoz A,

S0t Sasley

22eee 245 BR RS A/} Boh Wolo] SRS vIA FFS Table 5o Lehgch AT P FAAFNCS}
A H7HPC)7F 22t 60.4 L 86.3uM copper equivalentsO]] H|5l| SFEFEL 735} A viFE AT 42 84.2, 127.5 ¥ 121.2 uM

Table 4. Effects of dietary supplementation of glutathione-enhanced yeast culture on blood biochemical parameters in broiler chicks”

Glutathione-enhanced yeast culture

Items® NC PC SEM

0.1% 0.3% 0.5%
BUN (mg/dL) 2.58° 2.55° 2.50® 2.48° 2.46° 0.04
Creatinine (mg/dL) 0.40 0.36 0.36 0.35 0.33 0.06
AST (U/L) 268.8° 256.7% 266.2° 251.9% 245.5° 0.25
ALT (U/L) 437 4.12 430 421 4.23 0.03

Y NC : antibiotic-free diet, PC : basal diet with avilamycin+salinomycin.
2 BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase.
*® Mean within the same row with no common superscripts differ significantly (p<0.05).

44 | Resour Sci Res, Vol. 1, No. 1



SREER 2ot 32 HYESl SA80 Bt

Table 5. Effects of dietary supplementation of glutathione-enhanced yeast culture on blood total antioxidant activity in broiler chicks"”

Glutathione-enhanced yeast culture
Items NC PC SEM
0.1% 0.3% 0.5%

Total antioxidant activity

. 60.4° 86.3° 84.2° 127.5° 121.2° 21.79
(UM copper equivalents)

Y NC : antibiotic-free diet, PC : basal diet with avilamycin+salinomycin.
*¢ Mean within the same row with no common superscripts differ significantly (p<0.05).

copper equivalentsZ 2o} Z715IHTHp<0.05). £3] 0.3%%} 0.5% H7FEe] ZH--oll= A F-71HNC)e) vl asto] 28) o4} Z715k=
7%]__ Holoh

ZeFE] 2 I g HjorE9] GRAkSt aal= oln] of A9 PTLoflA HE HE QJth(Anderson, 1998; Jamieson, 1998; Wu et al., 2004).
%L superoxide anion radical, hydrogen peroxide, hydroxy radical, singlet oxygen 5 S/ALAE0] 402 HE A4S HEo17] ol
AAO] FAls}H A AHEE =51 QU o5 AW THAESE A|AEL2 T 7 catalase, superoxide dismutase, peroxidase, glutathione peroxidase,
glutathione reductase 50 |3+ G4A9} albumin, ferritin, ceruloplasminy} -2 112} PAISHEZl0]L ascorbic acid, tocopherol, carotinoid,
glutathione, ubiquinone, uric acid?} 72+ A B} FASIEZ Sof oJgt H|aAAZ FAIE0] glom, o]5E9] AlS 2R2of o8] AU TH4kst
AlAElo] L5 S-AEth(Halliwell and Gutteridge, 1989). S=FEFE]2-2- glutathione peroxidase, glutathione reductas®] 7| =2A] G4 A
5} S HESR BAG) 1 AR E 2t BASH BHS Weistel vlEAA BASE ALHE L 014 5 AckMeister, 1994).
2 A AHoM . FH| FiH o] tiztof| Hlg] FoJstA F7el%=H, olE &5 SFEER 3 Ak =] Alm W 7t
Foirk AU WA} AT 24 GRS MAE AL Selat 4 9ol

A ME7IZHE KR EET}
A 7170 T A WIAISHE7FS] MR Table 60] LRSIk 47 717t0] Aukgiel mhet AR RAAL ASHO R A0
 2Roee s BR R ATt A% 1QARE G279 A BTN A BP0 HE SelaiA Tt
Goml(p<0.05), STerele 7ot KR HoREe] M7t Szo] Z7Ke] ueh ARTISIBE Sl GASKE 2 el 2 it
(p<0.05).
e A7) 9 £307] 5 B S5700 vl EXStARMATe] gol A -IHAIS L Hih @o] dojur] wizof(Rhee et al., 2006) &7
(e 8 9 A A B Sl A A A7 B 750 e 1% A sl g 9
o]7] Y3 thFst FASIEAS &85 AtEo0] AdYE|o] Lth(Cortinas et al., 2005; Goni et al., 2007; Kim et al., 2009). SFEFE]2
e SFHEHR 43 a8 vdES AFR U A7F Foiste] ASY] A QS RARE A5ty A= glo] A-ARI vl ofEe

Table 6. Effects of dietary supplementation of glutathione-enhanced yeast culture on TBARS change of chicken meat during storage at 4°C"

Glutathione-enhanced yeast culture

Storage period NC PC SEM
0.1% 0.3% 0.5%
---------- MDA mg/kg ----------
1 day 0.24° 0.24° 0.19° 0.16° 0.16° 0.03
4 day 0.34° 0.35° 0.32% 0.24° 0.23° 0.04
7 day 0.55" 0.53° 0.54° 0.47° 0.41° 0.06
10 day 0.59" 0.59° 0.58" 0.49° 0.44° 0.06

Y NC : antibiotic-free diet, PC : basal diet with avilamycin+salinomycin.
*® Mean within the same row with no common superscripts differ significantly (p<0.05).
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U, Cha et al. 2005y orotic acid® AY7HS S5t Fof| SFEFE]L 3} Saccharomyces cerevisiaeS Ata W 71 995 AF oA
S2EE1 735} Saccharomyces cerevisiae A7F Fo1A] 71, A 240 AT GO dAsATkn Bstt). 2ehe e
A ol N ks LTSRS A7Ishe 282 sk gluathione peroxidased] 7142 RS FAo] 1 AAZE Atsferel
HkSol #ojsto] Als W AARALE7HE FAaAZ 4 Ath(DeVore et al., 1983; Hoac et al., 2006). ERF A7 A8 Ao ar
s 9 I A AR AR W A7 Fol7h A 717 Aatell e Ale] AV A4S daAZ S okl Bargk b
Qlth(Zhang et al., 2005). Zhang et al. (2005} Saccharomyces cerevisiae®] T4 AE(FEE, AZH 5)S AlR U 718t 849
55 B Foigt Aol Far] A% 6YxpRE AR FEEI AlRY RS 7 Foftt Aol dizto] vls) A EmiHETH
Z717F 59514 3ASEE=Yl, ol Saccharomyces cerevisiae U &4 WA (glucose tolerance factor) 2 copper-zinc superoxide
dismutase, = A|EH AJEOl g-glucan, carboxymethyl glucan, mannans S©] 3FAte}l 28-S WI3]519] 7] WjFo|zty R uslgich &£
AFE B0 SFEEE 43 AR HigEY Ale W 7 Fo7F A 717 Aol WE Als Ui AFaiEeEE S FAAA Alse
A4 F0 9 B4 94 2 FL v1A 5 RS FANHOW, 25 AL ] elutathione peroxidase S| FAIF

3 |
LAY BAE BEe FboR 2adte] Brl JEE A8 /1 4S FAT wast Aoty Aredt,

-r

V. 2 ¢

ke=[e)

2 A7 SAN oist SFEER A5t a1 e AR Ul A7E Folt A AP, WET 24, 29 W 1 9 AR &4 AR,
A FeH 9 AS A gl miRe FFe RARI 71578 AR AAlRAMS ol87sdE st +REAT 198 A
T80t (Cobb) 6005 SA[SI] AP 49, WhE 3004 42 BRR[SIAL 53t AlFAIRE AAISIATE Al A2le A F-471HNC),
FAA A7IHPOYE dRTE st oH, Al Alg Y 2R 73 an sjdES 22} 0.1%, 0.3% F= 0.5% 713 AlI8E £l

FTRAS ¥ dISAFS SFEES Aok 2% = A7V 38A A7HHPO HlsiME W2 AFe BAou, A
FAZFHNC)O] HIE] F3HAl S7FFA M (p<0.05), AL _T-&2 HET-E VXY BE AT SolA SFEEL o A igE
0.5% A7} 7FE 243519 th(p<0.05). WL 2L A7t 8914 9] 2ol g1l o, white blood cell, heterophil, lymphocyte
9 heterophillymphocyte B ZREFE 2 78t HR wjopEe] A7} 420] Z71rE Thasks AFL Btk B ) 7 Y A%
&4 A1 2] BUN, creatinine, AST % ALTE 2ARE 23, SFEEZ 3t AR = A=]+2t I8A F7HHPC)elA BUN 3
ASTE FAA] FH7FHNC)O vls] §-ol5tHA| AR H(p<0.05), creatinine W ALT FA| Thh HASHE AP BYou, 544
o1ge eA] okttt Bl U] AR S tfzel S REZLNCSH S A7FHPC7E 242 604 9 86.3uM copper
equivalents©]| H]3}] FZEFE]lL 735 A viYE H7= 22 84.2, 127.5, W 121.2 uM copper equivalentsZ -2]51A] S7F513 0™
(p<0.05), E8] 03%8} 0.5% H7TL AR FHZATNCO] H]) 24 o4 £kt A% 7170l W A% W AHIAbEIE
Feee 4ot 18 R ATt A9 19438 E BETe YA BATNOSH PYA BATE0 Hal Sl dasio.
W(p<0.05), BREEL 45 BR wFEY) A7 0] ZoHIe] weh AWHASEIE ol dhshe A BT 4 oinh
(p<0.05). & A7 23}, SFEER JoF A vigEe] S A= Ul A7 Fole A A 9 A4 S84 9 viAe
S, AS2 AR S SAAA 718 ArAARAL o & TRl B2 AS FIT A

il

AL AL
2R 52UTH FEATAYAE : PI0M862)2] A fsf o]tz A
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