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ARGEAEGEET DR L BT B T o S 20 B R R B 200 - MILPAAELAR - 4k RS S
S o BRI 360 SR o (BRI LRI S PERRAR - EIETEBEELA 0% (AL ) ~ 50% ~ 75% ~ 100% 2 Fof
R TR 100% PN 30 ppm SE8 24T - R0 4 T - fSEH 18 8 0 SRR 13 8 - ERREUK LR e
R Er  SRBRGESRIET: » 75% BRI ELFRALET 100% Eib K B AIL sl K2 b* (BT a* (SIS Re R4 By (5 (P
<0.05) = 100% HUfR4H 2B b* (EEEEEE AR (P < 0.05) - EHBKILI 100% BRI 30 ppm 2 %4~ Koy
a* (R (P < 0.05) BERRIIEHZE/)  [EHGH 7S RAIIA b* (EHE (P < 0.05) BRRIEHEZEA - 100% (7
EORIUA AL FPRS R & B - B R BRSO AL (P < 0.05) » {EFOPRIIE R ETE (frmness) B
EREHIRA R (P < 0.05) - EEHRBKIL 100% FEFFRAN 30 ppm B 22000 PR B IAREEE 80 - (A > FE 2k
% (P < 0.05) BERRIEEMZE/]N - BIPNREREEE (P < 0.05) WRRIIBEMZE A « GRDREUY 100% PR 30 ppm
SEE B HIPA C14:0 » Clé:1 ~ C20:1 B C20:5 FEBila & SRS (P < 0.05) » iENRAIAERIE KA C16:0 - C16:1 -
CI8:1  €22:0 ~ SAEERINEHIEESIAR B RIS NG & o R C18:2 - CI8:3 ~ C20:4 RAR% FERINE NS & e -
P R S 4R, (aroma) R B (Ravor) 3753 LA STIAAHEEEE 100% BEBKELFAAL A (P < 0.05) » [EETRDKELR,
100% FE711 30 ppm 8 B AL MR ARVE STl U AR B - AABRES BT DUATRIR 100% MU TR e (s
S 0 7 LA € LA ) P o B 0 25 R T4 -

BgES ¢ ADTIHEE - 6TRBK - (0% - HUALIRR B - ST -

i

TR R RS - RO » FIR R A BB AR EIEY » (RS SRS A ENE
SRR A TIE Bk B BT, - BEBHR € 140 R DI AR B 32.7% (IR ErBLIESESE > 2013) H.
08.5% HAHEPIIFURHRE (1 » (EEEM R 2 22 /B « MOAEHFER S PRBH (R FER A B - LIRS
A TR 4B R T AR, » TR TR RN £ 1 467K - BIUREF (2013) gRas et » 1EB(THIRIRE oK (s
TR R ARG (ZECPAL 17 9% ) BVERE - FEEUE R RTINS A EE S 6 M -

R S T 4 o P B B T ol P o e BT BT » B2 ~ bl
TR BERESK E B R S U BRI S - ST SR BN KOS R A BRSO T 5 B R o
PR B 2 B A MR BB o RN (R B R A RIS 2 P (R 2014) - EECPAL 17 8 (e
SRR ) B EIPEE & 1E B GRR 2 S - FOEE 73 46 7 A 11 DAY S A - AR
EHIE R 7,710 AT /A > B THIER 7,587 AR /A > HlkE RO E A ARG 10 — 30% > B
SEREAR  FEREBN - (1 SERS R R P B UL IE - BEEAl 17 SRR BRI ATIT B 0 ke 79 —
82% - ZXEE AR 554 gL » WA LEA » EHR SR  RRUB SRR - BUCRET - ALK - 24
BESENIT L (b 1984 5 S5 > 2014) - 205 (1971a) f5ik > BIESHEK 2 BB A RL 1% » @RI 7% » K
() BT G B s B T Fe R 2 55 2460 55 -
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Y 2.7% » AMER TR 4.3% » SR - MLARAE RCs & RIS KA < 3 (2010) §578 » KSR K
NEE O RIT - Bk B EE - M RS S B TR AL, LR BEWE > B8
BB BAE R ACH - AR (2014) 1618+ BRI DUREILLBI (50% - 75% ~ 100%) fERK (ZEHAl 17 3% ) U TR 4L
LRSI 0 F 13 88 ) 2 & 0 ERRE - S OME - AR R LT RS 4 B » SUB SR - BRI
5 (SRS ~ AT ES - WOES - BBEE - AT~ WIS )  RERELLOIR I ELLE] (RORE - O - FTR - R -
HE ) BB - BRI E R - 2R (1971b) 1 E AR HIZEE T - DEEES KA TR LR
S REI R (0 — 13 i ) B E R DRI FIBCR IR EETE 25 - 53 Mateos ef al. (2007) PABEZLITAE (21 — 49 H
) 2R > SR DORIUR ok B4R - T RS RN (LREEE L Tk - (BB
(LR BN R E AR PR 2 TR R G RN BB ELE F FOK & - Piao er al. (2002) ZH15
5 > 2 EHITRE 6 (LYD) B 100% BESKEUA T » 2k e MEpE R SR L A AR BB < (ELLi et al. (2002)
FoR > WABETLITREETRILL 50% BEKIA K » BH4 BEAE R ETRIRTEN LRI IR R - B9 2014) R4 £
FHATRE (LD > 30 — 120 kg) 2 SREREIR » AR » SR LUBEK (2Rl 17 35 ) LR 50% J 100% k4t
> R B TR Pt T I ~ RHR A R R TR - P SRR B R ISR
EHLAERL (K55 - BRI RE S ) BB LR b A » MSMRTREEE R (LUK (PRl 17 3% ) BUR 75%
T2 100% KA 55 B Bk B S 2 M T PSR B  BURHISEERES T DL (ZE Al 1758)
U o SR AT B R S 0 LAV BB ik R Ve T B8 > B DDA R okt
LA 2 B -

M A

L sEaEhyeleEgass
FBan TRt EE B g TR S E EEGT - B H - 8 BN B RIS T ERE
it e A 2 T B B ) I A A 2 B E I TT - SBRER P RSB 4P 7 - BN LR 8 - BHEE
Al - EERUHEEEE HUE ) RAF AR BRI R 360 & » 1 ~ BRSSP By 2 S R4 - DIaRHER (Z Al 17 58
RCRZ IR AR Y FTRERCHE RIS ) HUAR 0% (HFHRAH ) ~ 50% ~ 75% ~ 100% 2 oK FEUA 100% E oK & F7R 0 30
ppm E£5 2 (xanthophyll) 4H - FEEHE 4 B4 (1) » S0 18 & (409 x 192 cm) » atla FoHH 13 8 - 658 FME 4R
T EEE - o R E R (0 — 4 810 ) ~ A RIH (4 — 8 Al ) KAEEHH (8 — 13 Al ) - SUERIHRERE 2L - I
REEEEUK - HHEaRRE  HIRESHZERARNE | - KESHZ2B8 0 ENR 2 - ARz
2RI 17 SR RHEA B SRR 11.37% > tHIE &85 1.87% » HEHEEE R 1.16% » #2858 0.39% »
PRI BEBE By 0.22%  RalBadti g - HRHEASEE 12 & (A &Y ) Bl ESsEa 24 /MR - NG
IEERETHER S » #HELK CO, 2T ~ U ~ KRB A AR - HETRE RS CEHE - WECN 2A /M
A (55 - 2R SERIERLAEEE ~ 1A - VIR E R EVE el 2 H -
IL CHIETE HEBL57%
() Rz EpL AR E N E
{f¢ Lyon et al. (1980) 2 7572 » DLE7ET (Dr. Lange MC reflectance colorimeter, Germany) JHIxE 57 & B[4 >
% LALCIEL. a. b (HAAERHLAZ B » L* H (RAZEE > &ER 0 — 100 » 0 FoRaE - 100 e[ ) »
a* [ (IEEAFRAL AR - BEARGEE) K b* B (HEAR=OE - AERREERE) - g (breast) HiH]
TE AR BT & RS > B SEIE R Rk B 2 EUE(E -
(i) ALKy ~ HHAERT - EOE S 2 KAIRELLETHE
ik AOAC (2000) Z J77EMIE KK ~ 2B AR Z MR > BEFY -20°C A2 < AER LA
mn BN 4°C KRR 24 /NIF - BRI PASSRE R - HUBRHIE 2 < /Koy 2 HIE (i 22 REz kg% - RER 2 HE A
Soxhelt fEAHZEE S DL LB ZEE > » & HEHE (A IL=E0A (Kjeldahl) HIEE H 7% > S HTREREE
HEE R 6.25 Rz - HERIBLELBIIR Helbig er al. (2007) 2 J77AMIE LLRAMEHTHE (VARIAN CP-
3800) #EFTHIE °
(i) HILAERASSE (thaw loss) HIE
< Honikel (1998) 7 7774 MI7E » HU&Y 5 g 7 FHGPA 2 BT B SCHELE I3 B2 2 R e 14 Kz - (ERIHUHE
i ACHREER 12 /N % - FEREAVK DRI E - M 2R R R E -
(iv) ZEE - (cooking loss) JHIE
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i< Florene er al. (1994) 2 75 A(EHfi 2 - B A RINGAFFERE AJGERT A - 1R ESEE =L 80°CK
st 25 SyaE > FEIERUKHAAN 15 588 - REIN/K T ERZIE T E - —HM 2 2R A KE -
AILIAIEIIE (toughness) KeHEJEE (firmness) 2 HIE

2% Lyon and Lyon (1996) 2 J37% » LA %R - EALAENI S RFEE ST - )71 80°C /KRR 25 77
§ 0 FRUERKHAAD 15 538tk - RAIEE AL > T ia (BB T ) DIk 2 x I x T em’ (R x B
X 151) ZRITREAEE - RPRDACREFFE B S E 2ME fy 1k o DIHLAYIME M E 4 (Texture Analyser) (TA.XT-Plus,
Stable Micro Systems, UK) #E77HLAIRE S f &) HIE - HOHE GRIFA0T © JIE K Zi[E (range) * 2,000 g ~
EYIE T (test speed) @ 30 cm/min ~ 42§FHE (sweep speed) 15 cm/min ~ EHH H X (adaptor diameter) :
15 mm ~ £ & (Sample height) : 10 mm ~ iRt & (detector) © 2 kg - #IE RHRER MBS ~ il ~
BRI 2 SRS - EEIALA Z B oK AR R AR GUBR 4 ~ Jrih ~ fRdh Bl R E A 2 S TT8E
TR o 7%%5%@*%&@@?)?*277;@ e
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Table 1. The composition of the experimental diets

Items Starter Grower Finisher

0 — 4 weeks 4 — 8 weeks 8 — 13 weeks

Ingredients, %
Yellow corn 55.75 59.72 64.26
Soybean meal (43.5%) 2.00 14.50 14.00
Soybean meal without hull 22.20 - -
Full fat soybean meal - - 15.70
Full fat soybean meal without hull 12.50 22.50 -
Fish meal (65%) 2.50 - -
Wheat meal - - 2.80
L-Lysine. HCI1 0.03 - 0.01
DL-Methionine 0.13 0.08 0.04
Salt 0.40 0.40 0.40
Soybean oil 1.68 - -
Limestone pulverized 1.33 1.45 1.37
Dicalcium phosphate 1.23 1.10 1.22
Choline chloride-50% 0.05 0.05 -
Premix’ 0.20 0.20 0.20

Calculated value, %
ME, kcal/kg 3,136 3,133 3,133

Analyzed value, %
Crude protein 22.05 18.80 18.10
Crude fat 6.99 6.67 5.78
Crude fiber 2.44 2.39 2.88
Calcium 1.09 1.01 0.95
Total phosphorus 0.64 0.56 0.57
Lysine 1.14 1.06 0.92
Methionine 0.40 0.34 0.28

" Supplied per kilogarm of diet: Vitamin A, 10,000 IU; Vitamin D,, 2,000 IU; Vitamin E. 20 mg; Vitamin K,, 3 mg; Vitamin
B,, 2 mg; Vitamin B,, 5 mg; Vitamin B, 3 mg; Vitamin B,,, 0.03 mg; Niacin, 30 mg; Pantothenic acid, 10 mg; Folic acid, 2
mg; Biotin, 0.2 mg; Fe, 100 mg; Cu, 15 mg; Mn, 80 mg; Zn, 50 mg; I, 0.85 mg; Se, 0.15 mg; Co, 0.25 mg.
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Table 2. The analyzed nutritive values of the experimental diets

Items/groups Starter Grower Finisher

Crude protein, %

0% of rice instead of corn 20.52 18.52 16.82
50% of rice instead of corn 22.02 20.14 18.25
75% of rice instead of corn 22.80 20.55 18.15

100% of rice instead of corn 23.61 21.71 19.21
100% of rice instead of corn + 30 ppm xanthophyll 23.64 21.17 18.65
Crude fat, %

0% of rice instead of corn 5.95 6.98 5.87
50% of rice instead of corn 5.48 6.37 5.56
75% of rice instead of corn 5.83 6.10 5.00

100% of rice instead of corn 5.44 5.87 5.17
100% of rice instead of corn + 30 ppm xanthophyll 4.90 5.81 5.21
Crude fiber, %

0% of rice instead of corn 2.51 2.52 3.11
50% of rice instead of corn 2.06 2.26 2.55
75% of rice instead of corn 2.19 2.19 2.29

100% of rice instead of corn 2.03 2.15 2.26
100% of rice instead of corn + 30 ppm xanthophyll 2.06 1.99 2.21
Calcium, %

0% of rice instead of corn 1.05 1.04 1.01
50% of rice instead of corn 1.11 1.18 1.11
75% of rice instead of corn 1.07 1.19 1.08

100% of rice instead of corn 1.01 1.23 1.10
100% of rice instead of corn + 30 ppm xanthophyll 1.06 1.21 1.10
Total phosphorus, %

0% of rice instead of corn 0.62 0.57 0.67
50% of rice instead of corn 0.70 0.60 0.74
75% of rice instead of corn 0.67 0.65 0.75

100% of rice instead of corn 0.68 0.65 0.78
100% of rice instead of corn + 30 ppm xanthophyll 0.71 0.65 0.76
Lysine, %

0% of rice instead of corn 1.15 1.04 0.84
50% of rice instead of corn 1.11 1.18 0.89
75% of rice instead of corn 1.27 1.19 0.96

100% of rice instead of corn 1.22 1.23 1.00
100% of rice instead of corn + 30 ppm xanthophyll 1.38 1.21 0.95
Methionine, %

0% of rice instead of corn 0.36 0.35 0.27
50% of rice instead of corn 0.39 0.39 0.29
75% of rice instead of corn 0.42 0.40 0.30

100% of rice instead of corn 0.35 0.46 0.31
100% of rice instead of corn + 30 ppm xanthophyll 0.38 0.43 0.32

() HLPIRLE T
KK BP0 — 4°C AKRIEFTRER 24 /NI © 4 712 B A LUSB R B R TR 85°CoROBHI Tk %49
20 — 30 535 » EHLPIL IR SOC (L, - FLPTYIRLY 12 300 (1.3 om) SLITHEA/NY IR - AP
BT > RS 98 S HE TRV ST b » D17 R A BOtE TV Sl it A BT Bl 5 s
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M AR L B — SR T a0 aY o St IE H EFE A A (aroma) ~ B ~ Y (chewing) ~ EIE (flavor) f2 4
P232 1% (overall acceptability) - $RE537% > 1 27 3% - HIEEAZEEIERE 28 -

o) B R B R AR T
Koy~ HEEE - MR S8 2 ST (R T 3E R R 5 A — e iR A e T ot (SOB SRR
1986) ° #5 ~ B ~ HEELE 2 73T AOAC (2000) HEFT 75T -

L &t

BB S BRI ASET 04T 2246 (statistical analysis system; SAS, 2013) E4EHAGAETTHET 04T » (EH—ARERIE
U2 (general linear model procedure; GLM) #Ef T8 15987 » DA/ NEJ5HEME (least squares mean; LSM) JHIE 2
Pl & i PHAH [ 22 SRV -

L

Hi T B2 i R LA 022

PAEAPREK HUAA [E] BRI R R B ALP T 2 K7 8 SR EUR 2 P BRI R 3 « 455 E0R » DIRIEELBIgaRK
HUAEoK - B EE Rz L* (B a* (B R A L* EREE 52 2 (HETRPREUA 75% K 100% FoR&H 7 Bl K7
F§ b* (B K Mg a* [EEEE S B4 B (P < 0.05) » HLETREREUT 100% FoK4H 7 Fgp b* (B EEZ b 84 B (K (P
< 0.05) - HUf{ 100% TOKFFZRAN 30 ppm $EE K (xanthophyll) & Zfg[A) a* {EHEE (P < 0.05) EZHIL 100% TOKA
RIS - (R RO b I (P < 0.05) BIHUE 100% ok R RIIEREEA - AR
150 LB RIS R BV E R 2 75% DL_E R B T (R 2 Kz i S B TA) b* {E - BT Ss e sl - (H Al i dal ke P A
130 ppm FELEZ R - i F (20142) F57% - LR EIEEGIEPREREUR ISR - B Py L* (B0 i 22 - (Hed
BRI 100% TR S EEE TR 0 AR A a* (B » EPRPREUT 75% K 100% FoREH & @ K E A ZERT A b*
B EREEREEURNN 75 ppm 2 B- SAZEEZ (B-carotene) ZRIKAE ()% 5 JiiiF (2014 b) Z HEEUR » DIA[E L A6
BERERIOK - WEEEES L* EI A2 (HERPREUR 50% ~ 75% f2 100% EoR4H G @E R R E S
a* (B R b* {5 - A ATFEHARN 300 ppm RAVHEHZEE] 2 (carotenoids) 2R % - A ER4E FELHAE AR - &
% (2014) 5255 (2014) F5 i > BUSERZH (0% #E0K ) EREL - GREREUA 50% ~ 75% Kz 100% FoR&HE LD PI%E K
BHEREIZL - a b EIHEEEZE - BUE RN EE 28 GREWEET S - 3t (2010) 1574
MEREEEERZEENRE  EAERACE  FEHEFONR - MEICRPEARSNEHEESZR » FIaiEs
ZP Ry 22 ppm 0 Bye FORAVRIRE . — » WS - K - KNS ZZEOHFEERESR - TREANEPET R
DLEEEE By F » H & 4E gluten ~ zeaxanthin Fz B-cryptoxanthin Z o Moros et al. (2002) F5 H B &5 50 > (yellow
dent corn) & H B e ZHV4EE F 21.97 pg/g > A1 lutein 15.7 pg/g ~ zeaxanthin 5.7 ug/g Kz B-cryptoxanthin 0.57 pg/g e
Roberts ez al. (2009) #5 1 lutein Jz zeaxanthin BEA WA AR E F PTG R EVIGE © 1A ¥ Ha4H & 6k
FOREEBIATY 55.8 — 64.3% 2 > fHAKELE Y BEFZMEAHY 12.3 — 14.1 pg/g 2 -

# 3. GET LAERPREURE R BORINEE S R 13 G AL - R0 K 5 S AL PRBR €6 2 52 %8

Table 3. Effect of dietary replacement of corn with feed rice and xanthophyll supplementation on the breast skin and muscle

color values in commercial red-feathered Taiwan Country chickens at 13 weeks old

Feed rice replacement rate percentage , % 100% + 30 ppm

Items Control 50 75 100 Xanthophyll SE
Breast skin
L* value 74.57 74.96 75.36 75.84 74.76 0.31
a* value 1.24 0.49 0.18 0.05 0.69 0.23
b* value 9.24% 7.82% 6.36° 5.78° 10.90° 0.32
Breast muscle
L* value 62.27 61.09 60.53 61.27 60.05 0.42
a* value 1.01° 0.84° 0.21° 0.17° -0.59¢ 0.11
b* value 6.14% 5.68% 4.44" 2.51¢ 7.34a 0.26

"¢ Means within the same row without the same superscripts are significantly different (P < 0.05).
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PRI H R R R S

# 4 TR FEIELBIER R U FOR AP L i Koy ~ BER M EHE S E 22 - SSREUR » GFRPREL
K 100% FoR4H 2 I s & B RE B I RS (P < 0.05) » {BEJRRR ZIRIILLOIE MKy REHE SR
fEAE 25 o HUfR 100% FoRFFARND 30 ppm EEHZEHIAKS ~ BB REQE S ETREZEZE - SRS
Eif5 (1971b) 5t » DR SN T R L ESN2ERN SR EAREZILAKSS - E0EKETSE  KEFE
(2014) A RAEEHRSE (25 — 110 kg) ZWHFEE0R » DA EIELBIRESR (50% ~ 75% K 100%) BV EORE EREAS
I8 BB AZ RS B 2 SR Se ] - B (2014) A RACEHARSE (LD - 30 — 120 kg) Z sl Bnasih -
DR E EEBIHRER (50% ~ 75% Kz 100%) HU EoREE S &AL Z FLASH BRI B 52 2 > (HERIREUR 75% FOoKk
4 FE R AR R B o IR A e 2 5 SR AR L o MERDREUE 100% EORAH > fig A fERG & SR H R S
ZIRENARELRE - nTREELE AL 17 SRk 2 R = 8 (S 0 2014) > HEEOR 2 AIRE RAERE 2 M L3
Fok By=ARE (Piano et al., 2002; Mateos et al., 2007) »

T 4. eREPLEPRPRIR IR RN iR = R 13 Bl AP LA AR 2 2 &

Table 4. Effect of dictary replacement of corn with feed rice and xanthophyll supplementation on the muscle compositions

of the breast meat in commercial red-feathered Taiwan Country chickens at 13 weeks old

Feed rice replacement rate percentage, % 100% + 30 ppm

Items Control 50 75 100 Xanthophyll SE
Moisture, % 73.17° 72.57% 72.71% 72.63% 72.35° 0.10
Protein, % 24.79 24.47 24.82 24.85 24.84 0.08
Fat, % 0.61° 1.29* 1.01* 1.47° 1.35° 0.11

" Means within the same row without the same superscripts are significantly different (P < 0.05).

1.

DAEARR BV FIEL B TR AL P -+ ZERQ A BE R RR AR B~ S BEFITRIATR 5 o &5 5REUR > BRPREUT 100% FF
NI 30 ppm FEEZEAH Al C14:0 ~ C14:1 ~ C20:1 Fz C20:5 HERHEE & T (P < 0.05) » [ ¥ HRAH A K Ky A
C16:0 ~ C16:1 ~ C18:1 ~ C22:0 ~ ¥HEHAIFEHI L FLLE B R B AIAERIA. 2 & > Mofes < C18:2 ~ C18:3 ~ C20:4 K 4%
NI fE 2 & o LA REBLESE (2014) 83 - SRR ZIARIIELBT (50% ~ 75% K 100%) 55 8 f AL Z A& 5 A5
Bl & & (C16:0 ~ C16:1 ~ C18:0 ~ C18:1 ~ C18:2 ~ C18:3 ~ C20:0 ~ C20:1 ~ C22:0 ~ C24:0) ~ 4AFHFIFSHHE S &
HRERIERNTE & 2 N 2 N e RINERNE & 8 o B IR AR R0 e 22 R 2 G5 ERTE] o i bhi Ok Bk 2 (& A1)
HER M = & 5 SRR 2 LEBIEE 3R » SR C16:0 K C18:1 Z Lk Fok S » {2 C18:2 K C18:3 7 ELfiliz £oKk
& (ZEERIECOT F M5 =K > 2011)

% 6 FIRA[E ELBFIERD DR B F RSP L 2R A MR E 2 52 2 - S5REBUR - SIRPREUR 100% FoR4EH
Z B PR fig R R B e 2 R B R R IRAE Ry s (P < 0.05) » (i PRI R B B e T R AR R B (P < 0.05) = HRUR
100% FKFZRNN 30 ppm IEE R F 2 M RZEE R ERZE (P < 0.05) #HI 100% FORRFERINESZE/)N - BgA
BRI (P < 0.05) BORFIRIIESRZE K - MFF (2014) ZHFEEUR - LA 100% gERPRAVA TSRS £ RS A
HEE WA S R B B 2 o GRREREC 100% T SRAH 27 B pA 87 e i T P i S IR 4 i > T Rl
EARPREUA 100% FoR4H 7 By AIRERG & E B R i IR 4H S A RH - Sales (1995) #5718 - LA & & E 2590
EEHLARER & B8 E K o Seideman (1986) 51 > FLAYEEMEARZ LA 2 22 » T2 AR EBRER
a8 o HMHER - AUAYERMAR 2 HE BZ 2 LNAER - Bt - ZAFEfE (aging time) ~ {EEARES (rigor
conditions) ~ fINEA T4 ~ IL1BE B IS FARlE AN B 2 FilaSF 2 225 (Stadelman et al., 1966; Lyon and Wilson, 1986;

REFEPHIRE bEm 2R AEE - A0 5e - B E KR DEZEAR -
HI A RN E fmi P

LLEEPREREUAA R EE B OREHKLP - 2 N RVE Ss P Z BV RN R 7 - $5RBUR > BIREE fns .2 &SRR
JEULAR S i B BEE A 100% EARPRAURAL R (P < 0.05) © J3NH11 30 ppm FE55 R # 2 Hg AIIEL B i b 3 BRI A
EERRFIMBHE AR - [LEREFE (2014) ZHIFEEUR - LL100% GfRPREUREORERET 4 RACH RS > H
B E R AL R B S R S Ve o B (PR oK 22 > R (2014) 5HY > EETRPREUIOKEE 75%
RLAERE A RICE ARG - Her e RALZ IR S S8R 2 MV E st o B B e IORAE Ry Z SRR AR -
Fisher ez al. (2000) f5tH - A B T A BRA1 S BN BRI RE A & 8 B USRI R 2 IEAHRE > SR ENIRERIE & 2
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AIZ B MR - AAREREE REUR S IR A R R ZHgA C16:0 ~ Cl6:1 ~ C18:1 ~ C22:0 ~ SHEEFIAEHI L B4 BT

HIREHIfE 2 & - K= Z C18:2 ~ C18:3 ~ C20:4 AL A HEMIAEHIIE 2 & - AslBRETEPRE 100%

PR R R BV 375 B R TR (. RO i — 2 e

xS, R LERPRIUR IR SR i = R 13 Bl HALP L 2 A R R IEAH i 2 22

Table 5. Effect of dietary replacement of corn with feed rice and xanthophyll supplementation on the muscle fatty acid
composition of the breast meat in red-feathered Taiwan Country chickens at 13 weeks old

FoR4H Z g

Feed rice replacement rate percentage, % 100% + 30 ppm
Ttems Control 50 75 100 Xanthophyll SE
Ciso 0.05¢ 0.24° 0.13¢ 0.24° 0.51° 0.02
Cia 0.000° 0.004° 0.000 0.000° 0.054° 0.00
Ciso 24.37° 26.03° 27.23 26.84" 27.52° 0.16
Cie 2.35° 3.12° 3.53° 3.56" 3.93* 0.12
Ciso 9.09 8.83 9.11 9.21 8.65 0.13
Cis 25.98° 28.03* 28.71° 29.46" 29.55° 0.36
Ciso 27.38" 24.73 21.65° 21.55° 21.53° 0.31
Caoo 0.005 0.028 0.001 0.023 0.023 0.01
Cigs 1.88° 1.79% 1.49¢ 1.62 1.75% 0.03
Coo 0.02° 0.03 0.00° 0.03 0.13* 0.01
Cyonr 0.19° 0.13* 0.02° 0.06" 0.16" 0.01
Coao 0.07° 0.29 0.30° 0.50" 0.00° 0.03
Caos 0.00 0.00 0.00 0.00 0.00 0.00
Coos 6.38" 5.02° 5.54* 4.94° 436" 0.20
Co.l 0.00 0.00 0.00 0.00 0.00 0.00
Cooss 0.03"™ 0.01° 0.00° 0.07* 0.10* 0.01
Caso 0.00 0.00 0.00 0.00 0.00 0.00
Cou 0.00° 0.00 0.19* 0.00° 0.00° 0.02
Coys 1.09 0.91 1.05 0.95 0.89 0.05
Corg 1.12° 0.81° 1.04% 0.95% 0.86" 0.04
SFA” 33.59° 35.42° 36.77° 36.81° 36.711° 0.16
MUFA* 28.35° 31.18% 32.43° 33.05° 33.65° 0.47
PUFA* 31.69° 28.38" 25.26° 25.20° 29.64° 0.41
S/u* 0.56 0.60° 0.64° 0.63° 0.58° 0.01

"¢ Means in the same row with different superscripts (P < 0.05).
" SFA: total saturated fatty acid (C .o+ C 60 + Cigo T Cago + Crro + Caso)-
" MUFA: total monounsaturated fatty acid (C,,,, + C,; + Cig1 + Copy + Cazy + Cos).

* PUFA: total polyunsaturated fatty acid (C,g, + C 55 + Caoa + Coos + Cooa T Caps + Cons + Conig).

“S/U: SFA/(MUFA + PUFA).

6. R LIERPRIR IR R i m R 13 Bl AN LA AR E 2 &

Table 6. Effect of dietary replacement of corn with feed rice and xanthophyll supplementation on the muscle physical

properties of the breast meat in commercial red-feathered Taiwan Country chickens at 13 weeks old

Feed rice replacement rate percentage, % 100% + 30 ppm
Items Control 50 75 100 Xanthophyll SE
Thaw loss at d 2, % 0.26 0.37 0.35 0.33 0.32 0.02
Thaw loss at d 14, % 1.67° 2.68% 2.29™ 3.66" 3.32% 0.19
Cooking loss, % 27.09 22.77° 26.36° 34.04° 22.03° 0.83
Firmness, kg 4.09" 3.66™ 3.80™ 3.11° 4.03" 0.11
Toughness, kgsec 6.32° 6.05% 6.25° 5.01° 6.04° 0.16

"¢ Means within the same row without the same superscripts are significantly different (P < 0.05).
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Table 7. Effect of dietary replacement of corn with feed rice on the muscle sensory panel scores of the breast meat in 13
weeks old for commercial red-feathered Taiwan Country chickens

Feed rice replacement rate percentage, % 100% + 30 ppm
Items Control 50 75 100 Xanthophyll SE
Aroma 5.11° 3.95% 447" 3.63¢ 4.40™ 0.12
Colorness 3.95 3.95 3.79 3.63 3.90 0.08
Chewing 4.05% 447" 3.95" 4.68" 3.80° 0.11
Flavor 437 3.79® 3.89% 3.37° 3.95% 0.11
Overall acceptability 4.68 4.63 4.11 4.68 4.45 0.11

"¢ Means within the same row without the same superscripts are significantly different (P < 0.05).
+ =A
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Abstract

The experiment was carried out to compare skin and muscle colors, muscle compositions, physical properties and
taste panel scores of red-feathered Taiwan native chicken by substituting the corn in diets with various levels of feed rice
(Taichung-Sen No.17). Three hundred and sixty healthy commercial red-feathered Taiwan native chickens at 0-day were used
as experimental animals and were randomly assigned to 5 treatment groups with 4 replicates in each group and 18 chickens
in each replicate. The treatments were as follows: 0% (group), 50%, 75% and 100% of rice instead of corn and 100% + 30
ppm xanthophyll group and the experimental period was 13 weeks. Feed and water were provided ad libitum. The results
showed that the 75% and 100% of rice instead of corn groups had a significantly (P < 0.05) lower b* value in the breast skin
and a* value in the breast muscle than that control group. In addition, the b* value in the breast muscle of 100% rice instead
of corn group was significantly (P < 0.05) lower than the control group. Accordingly, the a* value in the breast muscle in
30 ppm xanthophyll added group was significantly (P < 0.05) smaller whereas the 30 ppm xanthophyll added group had
significantly greater (P < 0.05) b* value in both the breast skin and muscle. Furthermore, the fat content, thaw loss at d 14
and cooking loss in the breast muscle were significantly (P < 0.05) higher in 100% of rice instead of corn group whereas the
100% of rice instead of corn group had significantly lower (P < 0.05) firmness and toughness in the breast muscle than that
control group. However, there were no differences in the muscle compositions and taste panel scores in breast meat between
30 ppm xanthophyll added group and without 30 ppm xanthophyll (100% of rice instead of corn) group, but the 30 ppm
xanthophyll added group had significantly (P < 0.05) greater firmness and significantly (P < 0.05) lower cook loss than that
100% of rice instead of corn group . Also, the muscle C14:0, C14:1, C20:1 and C20:5 fatty acid content was significantly (P
< 0.05) higher in 30 ppm xanthophyll added group whereas the control group had the lowest (P < 0.05) C16:0, C16:1, C18:1,
C22:0, total saturated fatty acid and total monounsaturated fatty acid content and the highest (P < 0.05) C18:2, C18:3, C20:4
and total polyunsaturated fatty acid content than these other groups. Therefore, the control group produced significantly (P
< 0.05) higher taste panel scores than did those in 100% of rice instead of corn group for aroma and flavor of breast meat.
Moreover, our findings also indicate that the dietary corn by completely replaced by feed rice caused a significant decrease in

skin and muscle color values, muscle firmness, toughness and taste panel scores.

Key words: Red feather chicken, Feed rice, Color values, Muscle compositions and physical properties, Sensory evaluation.

(1) Contribution No. 2460 from Livestock Research Institute, Council of Agriculture, Executive Yuan.
(2) Kaohsiung Animal Propagation Station, COA- LRI, Pingung 91247, Taiwan, R.O.C.

(3) Animal Products Processing Division, LRI-COA, Hsinhua, 71246, Tainan, Taiwan, R.O.C.

(4) Animal Nutrition Division, LRI-COA, Hsinhua, 71246, Tainan, Taiwan, R.O.C.

(5) Corresponding author, E-mail: hlli@mail.tlri.gov.tw.



