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| > 1986 ; Bt 5 1990) - ’F‘Jr,qul Srar ;,}} fi Tﬁjﬂh Flﬁ4 Ix?ﬂf@g‘, = ﬁﬁ[ﬂﬂvclﬁf qrh[kjﬁﬁ’-ﬁf‘&'#m
FJ“FF[!%I (= 2001 ; Lin and Hsu, 2002) - EJF%I%?‘ FEEREE S E o R - %’?E@?:'iﬁ[fﬁkbﬁn[«”ﬂ@
=g /zgalsul EIFF 2RI ’ffti]'yf i ( York and Mitchell, 1969 ; Welter, 1976 ; USDA, 1977 ; Mast et al., 1981 ;
Yoshitaka et aI., 1982 ; Cason etal., 1987 ; 1988 5 #f » 1999 ; [{i<=" > 2000a, b ; #+F > 2001a, b, c ;
= > 2001 : Lin and Hsu, 2002) - {E'F | RBAAE FYE0R ST 2 S5V S RIS AT Sy 858 1
ik’ > [& Layfieldetal. (1971) ~ Lessonetal. (1976 ) ®*#fZ" (2000 ; 2001a, b ) /%F FI 1SR A
SRS RES g S e ntiaii I'EBl“'é]‘ ! l%%‘%“[i < [T A PR AR l%‘?]‘ﬁ:ﬁ °
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fiﬁﬁﬂ (DR 4 551,200 B o ff0F - R AR R e E S 13 e PRI 5 E 5 O
1999 ) 5. S48 4 24 7§ » I Jﬁj {ﬁ SR AT 4 EE IR (CP 1% S ME 3,200
keallkg)» HEEE (= 4 - B3 % 18 I » SV Spfistl 4 £ 200 RV A s 4 FE594 &
FUETEER TR 3 x 3 HIPS RRRD O fI T IR S T RTERC R Y CRIA o SIS T [ A
BT(15 1759 19%) W= FEOBHE (2,600 ~ 2,800 9 3,000 kealkg) &+ BRI =K — N FoffiE
S 3,]%"{[ 5% V= KZER (corn gluten meal ) [=EL AT v » EAERS I 1 A o IIAEERHTGE > &
W22 8+ 5 I SRIIEG 18 % 31 SR - BRI A IRIR L A #5023 LR
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(ii) Hr™3k (bleeding rate, % )
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(i) oP1== iR T C6)

(Wi VT — = s VDA IED x 100%
(iv) Rgs (%)

%‘?E}fj/?ﬁ?%ﬁl x 100%

1. FRRREE A

Table 1. The composition of the experimental diets

Treatments ( CP, %/ME, Kcal)

Ingredients 1973000 17/3000 15/3000 19/2800 17/2800 15/2800 19/2600 17/2600 15/2600
Yellow com 66.64 70.84 73.87 59.65 62.77 6587 5126 5420 57.65
Soybean meal, 43.5% 2500 19.00 1250 23.00 1650 10.00 200 1400  7.50
Corn gluten meal, 61% 500 500 500 500 500 500 500 500 5.00
Wheat bran _ 200 550 950 1100 1120 16.00 19.00 22.00
Alfalfa meal, 17% _ _ _ _ 180 500 500 500  5.00
Limestone pulverized 1.45 1.45 1.35 1.35 1.35 1.20 1.30 1.30 1.30
Dicalcium phosphate 0.98 1.03 1.03 0.83 0.85 0.95 0.73 0.73 0.73
Salt 040 040 040 040 040 040 040 040 040
L-Lysine. HCI _ 007 015 003 011 017 007 014 021
DL-Methionine 0.03 001 — 004 002 001 004 003 00l
Soybean oil 030 — — — — — — — —
Premix ® 020 020 020 020 020 020 020 020 020
Total 100 100 100 100 100 100 100 100 100
Calculated value, %

Crude protein 1917 1720 1515 1922 17.18 1518 19.13 1721 15.12
ME, kcal/kg 3001 3007 3007 2813 2814 2813 2606 2607 2614
Calcium 086 08 081 08 081 080 082 081  0.79
Available phosphorus 030 032 031 030 030 031 030 030 030
Analyzed value, %

Crude protein 18.84 1685 1496 1893 17.07 1534 1933 17.56 15.56
Calcium 089 092 08 079 082 077 090 076  0.78
Total phosphorus 0.51 0.55 0.52 0.58 0.59 0.59 0.61 0.61 0.56

*Supplied per kilogarm of diet :

Vitamin A, 10,000 IU ; Vitamin D3, 2,000 IU ; Vitamin E, 15 mg ; Vitamin K3, 4 mg ; Vitamin B;, 2 mg ;
Vitamin B,, 6 mg ; Vitamin Bg, 4 mg ; Vitamin Bi,, 0.02 mg ; Niacin, 40 mg ; Pantothenic acid, 12 mg ;

Folic acid, 1 mg ; Biotin, 0.1 mg ; Fe, 80 mg ; Cu, 10 mg ; Mn, 55 mg ; Zn, 45 mg ; [, 0.3 mg ; Se, 0.1 mg

(v) ngﬁfﬁ%‘%ﬁi?‘m (%)
ngﬁé/fﬁﬁ}fj x 100% (ngﬁ fﬁ?ﬁ%ﬁﬁ&?*ﬁ’“@ ,'{igé’rrid[ﬁ'ﬂ/qﬁ% P Ep?ﬁ’ﬂ}%k’/ﬁ%iﬁéﬁﬁjﬂﬁ
o) -
(vi) F—Eﬁ'%%ﬁ“i”f‘:m (%)
SEE R4S % > A~ Koch and Possa (1973) 7+ iR &S PasH ~ fill ~ #2952 Q@B’F“J’;ﬁfﬁﬁ
b 53 TSR
ﬁf““f‘f‘m (%) :%F%ﬁﬁ"i’ﬁl/fﬁﬁﬁﬁ x 100%
Cvii) 13T (% )
SEE R i FEAVIHHIT MR £ E Eljfﬁ/b‘ﬁ}gﬁ R R b
WV %) :%E'Fﬁ’gl/fﬁﬁ?;{? x 100%

(viil) JUA s HIE
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SEE RS IV RN (AR SR (ﬁ&’)’ f*Lyonetal. (1980) ¥y » I'|= .
=V FE (NR-300, Nippon Denshoku, Japan ) 8 & » '] CIEL, a, b ffi {83 A ALV &
L P o a ffi FSAR7 g o b il ARG g B e o ) s s> = Rl
S AR i -
(ix) 'R - ﬂqquvf Srf TRV R i 5§ ﬁ%'l
APIRIY ARV & T AIET-20°C ™ 1 BRSSP T « JHERpR T A
7S AC Ul AR 24 T R FORIRRE D« A VIR 2 (AOAC,
1984 ) » qﬁﬁ’i}j/ ]EH:\L_]EI 5| Soxhelt ﬁﬁﬁ’ﬁﬁ' VAT AR vl (AOAC, 1984) srf I’E’T{Eﬂtlﬁl H
#0239 (Kjeldahl) (AOAC, 1984 ) JH[EEF 1575 » Zp o) Fifgiz 18T 1573k T] 6.25
EIELE [ e o
(x) ZXEHKE (cooking loss )
F{IIAJRTuE: > (& Florene et al. (1994) ik (SERIED < KBTI B 50
VRS BOCIEH 125 S5 > FIReT oo plsy Al 1S 538 SR RIS A kyjﬁw%'—g » = %1
HNES 1155 KSR
(xi) TR
%% Lyon and Lyon (1996) ik » PRI & - SR ATHIRAT 80°C ASIAH1 25 J38 - F|
LIER "J*Hl‘(%ﬁ 115 S3aE > ERPERTESED [ CEYSERE [T 5 U5 2xIx] em’
(RXPixfly) VRPN > AT lﬁiﬁﬁ?{cwiﬁlﬂﬁuﬁiﬁ o I'|{A@ % (NRM-2010J-CW,
Fudoh rheometer) ﬁ[ﬂl”Pﬁ& [ (chewing test) > ZEIVE [[1 /@4 (toughness ) ~ EE& |
(cohesiveness ) ~ 17y (elasticity ) bP”P%;L‘i (chewiness ) = &=Ly, rg:EE?Fﬂ@

M. AT

SCEEAT R AR 57 P55k ( Statistical Analysis System ; SAS, 1988 ) ;‘é%&ﬁﬂ?%é 0= B
I H = Hersl B8 =N Ad - (General Linear Model Procedure ; GLM) &= 5547 > ') o[ 1 15 IZEI
( Least Squares Mean ; LSMeans ) <% - F“HIIF[ R R R Bl ORI 1 GRS 1T %«j'ﬁ i
BIF] 5 FEARD ]

e o S EY A

BRI | UG S VR OB A BT A o e S AT T SE E
Wy?ﬁ#bwhﬁﬁvéﬂ 52 GORFRERRTE ) i« SRR LB B

FAIFE} Wit BEA U R [ER ] (P>0.05) 0 PR Fl[ﬂ:;.{k /E%‘F] 2 IER o ,;{_JJEI SERA g

. SRR e

T Tﬁ]ﬁﬁl?@}j}ﬁﬁwﬂz FAI el i «mﬁqvltﬁ HH &l%ﬂ[fb}{k I/q{éﬁ?ﬁ ESEA A A HR 2 Wk 3o
i TGP B VT R SR T s e S B S R
%ﬁnwggﬂ#ﬁﬁ% RE (P>0.05) VRYAY 5 19% s 1EVREA VARAR PR (P<0.05) # 15%
VIR (S FREIETS (P<0.05) B 15K S VB Bgo ] 1) 1
% i VWTSCEAE A (P<0.05) SibE! PargRIn (% 5 b Be P fyIr) 15% E?E'@%i“”%'? (P<0. 05)
BE1TH RS HED @ e R B RD ORI RS WA R o T RS 7T
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I~ 2B~ BT RIS BT (P>0.05) VRYS 5 2,600 keal HEIR 1 T FRIET M AR E= Y REE,
(P<0.05) B Pl (5 R0 - b B PR (P<0.05) 48 2,800 keal Bl ) » 53R 1]
HEE (P<0.05) if 2,800 keal BBl # {5 5 3,000 keal Biflas 1 2= F{yJEEF (P<0.05) §i 2,600 keal
B EAE B (& o A FREReE N =T Deschepper and Groote (1995) /%F [?F[?" BAlRE S I’E’?FA‘E'T R RE
B Rt (HReF I’?’Tﬁfﬁ% [/ﬁﬂqF[kﬁjﬁ%ﬂﬁ, e IT@TAE% lij > > Lessonetal. (1976) 57 » i
;Fﬁ‘gﬁ ITEFFFA[EET Ry [ BB VAR AT R k=2 Layﬁeld et aI (1976) ?F,?" BAlfE S I’E’?Fﬁiﬁ
AP SEVRASIIED > (HTe 2 S50 AT E B - B R [n SepLl A6~ 30 222 Lilburn and
Myers—Mlller (1990 ) * Morris and Njuru (1990) 3 FIE4E ﬁpzﬁjﬁ, Srf VEVERIRE '/ﬁziﬁ”ﬁér%?ﬁﬁw
@mwg VBRI ¢ TS (1990) 57+ B G VTTFE SRS R B B S R
a5 VA AT o =7 (2001) SRS GARE g 1T E *AI“EEW TRSEEEE VR s~ A J}‘ s
P«J}b’i“ﬂﬁﬁ'@} ° ﬁﬂ@ﬁrﬁ LURER R e ’[?J/%. @%k’ﬁ“ﬂff bibEing 72 U N
Ll L R R U o %‘n’\” I HIEIREE PYRIRAE (5 ‘/?l[“ === H R (=R
ST el - ;F%p*p[ﬂ TR IR R PRI R (R (15217 19% ST IS 0.395 ~ 0.410 ~ 0432
mg/dL ) > MR & F I@'FF[EIQKIEE@ Z|HIE  Forebs (1985) * Griggsetal. (1989) ?F[V » TR R
R i (BB A D fBJfE??FITE THRT PRI I A ) o Bogin (1992) TR TR
PRI ] A B - 2,600 keal HEEIRE VDL IR E! PSRRI (S RN b T
[«JF\’?‘/[":F k[EE E FTJ ’ 15—#?' E[IJE[ i rf‘ﬂEj“@;EIjg@@%ﬂ 3,000 kcal 5ZEIRE (% (2600 ~ 2800 ~ 3000
keal/kg 73 H|[£% 0.407 ~ 0.406 ~ 0.423 mg/dL) KHVA B F IWFAIE BEER IR 3,000 keal BZRIRE X )
(i il el I“J&nﬁ'“”?ﬁﬁr JIRUR i e R GRDR] PR QBRI IR R A ) E [l (2600~ 2800 ~
3000 keal/kg 53 Bl/£% 207.1 ~ 185.3 ~ 181.9 g/bird/day ) «
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Table 2. Effect of dietary protein levels on carcass characteristics of caponized native cockerels during

finishing period
Dietary protein levels, % S.E.
19 17 15

Slaughter live body weight, g 4638 4670 4639 17.3
Bleeding, % BW 2.83 2.78 2.77 0.024
Feather, % BW 5.76 5.64 5.65 0.046
Eviscerated weight, g 3689 3722 3680 14.7
Dressing percentage, % 79.5 79.6 79.3 0.08
Ratio of abdominal fat, % BW 3.31° 3.43% 3.63" 0.063
Liver, % BW 1.29° 1.24% 1.21° 0.015
Heart, % BW 0.43 0.43 0.44 0.003
Gizzard, % BW 1.56% 1.51° 1.58° 0.014
Intestine, % 4.32 4.34 4.43 0.031
Head and neck, % BW 8.10 7.96 8.14 0.042
Back, % BW 20.22 20.23 20.27 0.066
Wing, % BW 11.02° 10.80° 10.84° 0.034
Chest, % BW 24.34% 24.58° 24.16° 0.068
Thigh, % BW 30.00 30.03 30.01 0.067
Feet, % BW 4.75 4.65 4.72 0.023

b Means within the same row without same superscript are significantly different (P<0.05).
BW=Body weight.
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Table 3. Effect of dietary protein levels on carcass characteristics of caponized native cockerels during

finishing period
Dietary energy levels, kcal/kg S.E.
3000 2800 2600

Slaughter live body weight, g 4679° 4684° 4586° 17.3
Bleeding, % BW 2.76 2.78 2.84 0.024
Feather, % BW 5.56° 5.64% 5.85° 0.046
Eviscerated weight, g 3726 3714 3651° 14.7
Dressing percentage, % 79.7 79.3 79.5 0.08
Ratio of abdominal fat, % 3.47% 3.65° 3.26° 0.063
Liver, % BW 1.27 1.24 1.23 0.015
Heart, % BW 0.44 0.44 0.43 0.003
Gizzard, % BW 1.54% 1.50° 1.57° 0.014
Intestine, % BW 4.37 4.33 4.43 0.031
Head and neck, % BW 8.08 8.10 8.00 0.042
Back, % BW 20.35 20.19 20.15 0.066
Wing, % BW 10.85 10.85 10.87 0.034
Chest, % BW 24.41° 24.55° 23.97° 0.068
Thigh, % BW 29.90 30.03 30.16 0.067
Feet, % BW 4.70% 4.64° 4.80° 0.023

b Means within the same row without same superscript are significantly different (P<0.05).
BW=Body weight.
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o BEAE S BL S RIEPA T ﬁFl‘Tﬂ&'* 7J FAE' B (P>0.05) VEYET - 2,600 keal HiEIRE
PR g TET S EHEEAE (P<0.05 )8 3,000 keal % FlAE (%o ') =V A= Deschepper and Groote( 1995 )

F
d/i&p?ﬁ > B S IW’?E% CRYEEREE F l’?’?? Ak VSR #2 Layfield et al. (1976) f

T |

mﬁ%glﬁw/%f%ﬁmm&H”%m@@wwmwmﬁwm%%
BT Tuﬁﬂﬁﬁﬁ’bqw<”%>%ﬂ PR i [RTERI Rl ST
Jﬁk’fﬁj{[ F EH49E ﬂEl LRV VSRR AEIT - pgjf/’lljl %’ET—T I IEH LV EEE &U%EM;;&%E%AJﬁE*E

Srf VTR IEJ“E' /%, ( Summers et al., 1965 Velu et al., 1974 ; Griffths et al., 1977 Jackson et al., 1982 ;
Sell et al., 1985 ; Summer et al., 1985 ; Morris and Njuru, 1990 ; % =7 2001 ) - pj¢ RGNS > =
WO 1T B TR A B AR B R - T B S S (18 %
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Table 4. Effect of dietary protein levels on breast muscle contents of caponized native cockerels during

finishing period
Dietary protein levels, % S.E.
19 17 15
Moisture, % 72.38 72.48 72.36 0.165
Fat, % 222 2.11 2.14 0.119
Protein, % 25.51 25.49 25.28 0.124
Ash, % 1.19 1.19 1.20 0.026

5. BT R RIS P A R Ry

Table 5. Effect of dietary energy levels on breast muscle contents of caponized native cockerels during

finishing period
Dietary energy levels, kcal/kg S.E.
3000 2800 2600
Moisture, % 72.19 72.60 72.41 0.165
Fat, % 2.26 2.05 2.16 0.119
Protein, % 25.62° 25.44% 25.22° 0.124
Ash, % 1.23 1.19 1.17 0.026

%0 Means within the same row without same superscript are significantly different (P<0.05).

. PP s aye
BT 5 171 BIOBCSL S S S O B I 6 0 T T g
BEG T 7% VEVRCRIRE 1 o) L R (P<0.05) B 15%% 19%HCEIRE iy » (R = Hif!
A IR (P>0.05) 28 a ¥ b i -0 ] ﬁﬁjﬁ/‘qmmﬁﬂq A= AR ST B (P>0.05)
T:E,l o Ij:HbE‘I_f-Jl:LI ’ ﬁj*aﬁbﬁl E }‘ﬁ_@“” [Eja:“[‘qlﬂ][/\J—}Sl/ Nl }J L~a-b [EH":J_‘ %T% (P>O 05) [/ /%F °
Hillebrand et al. (1996) *[/’FJIFJ A RYERA RS JEI B Nk CIJ?F,EJF,Q* ﬁEWMH'J =
FA[EI >Solberg (1968 )fF[ AT DY A YT & F 1 (myoglobin JEE TR SrF 1 myohemoglobin )
V§YZ; - Hill and Dansky (1951 ) ?FI LA IE‘F?F?T'%E'E EX ?&‘iﬂﬁ’f F“j%'u F&E*ﬁ'l%}% o L}llon aTnd Cason
(1995) ~ Trouttetal. (1992) ¥ Nocitoetal. (1973) ;[/%F = =N NH'EJFIJﬁ rﬁiﬁgq‘ip ) AELFLA
ISR SeF IFAIE'I?@ b E}Tj‘—kﬁ[gj}%\]}ﬁ AT L fsgrp - a fffiyd (% o Hill and Dansky (1951)
FE - HRIRT R %iglﬁﬁ-'é;}ﬁlﬁﬁ * Miltenburg etal. - (1992) $578 » L [y |18
TVET (hematin ) Fi B R Iﬁ[%% v a [l A p g e LT i > Bl @%I—ﬁ'%& o LT S TR

It |

—m
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Table 6. Effect of dietary protein levels on muscle color value of caponized native cockerels during

B A ]

] BEER BT R T ﬁ%%ﬁ”ﬁ;g’l@’rﬁﬂbﬁ,%ﬁrm n
W B B R SR 71?;—?%&?4\%[7;& U] SRS S TR AER
BRI 17% | VEVREEIRE VA L AR 15% M 19% R . VRl TP

AR B VRN
- P

finishing period
Dietary protein levels, % S.E.
19 17 15
Breast
L 38.71° 40.17° 38.52° 0.284
a -2.10 -1.95 -2.17 0.163
b 4.63 4.65 4.94 0.114
Thigh
L 43.27 42.61 42.97 0.327
a 0.49 0.38 0.38 0.198
b 4.72 4.76 4.89 0.156

%0 Means within the same row without same superscript are significantly different (P<0.05).

7. SR RS S R P L g

Table 7. Effect of dietary energy levels on muscle color value of caponized native cockerels during

finishing period
Dietary energy levels, kcal S.E.
3000 2800 2600
Breast
L 39.46 38.63 39.33 0.284
a -2.26 -1.76 -2.20 0.163
b 4.76 4.73 4.72 0.114
Thigh
L 42.93 42.32 43.61 0.327
a 0.70 0.51 0.05 0.198
b 4.58 4.99 4.79 0.156

IV. E{[‘qﬁd [Z‘\Jf}’d%‘[‘ﬂ:}q"{‘[/ E&%

UNITE F' ’ q"df’\ﬁﬂﬂ[ﬂ:ﬁk I/ﬁ':%\[ﬂa:‘ T ‘rIIJ
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BRI HFHW«H’J%I% ViR - T
J A

i
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PR SENEES. > 3,000 keal BRI VR BESE (P<0.05) i PRCRIASH L 5 (TR AAECRE -
EES N ~ R I e = g R IR (P>0.05) 2 L o PERARST (2001¢) g8 HAARE - &
3,000 keal ') F VP AFT=IififE 3,000 keal ') ™™ H [V ak A o ki - AP e
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Table 8. Effect of dietary protein levels on the physical properties of breast muscle of caponized native

cockerels during finishing period

Dietary protein levels, % S.E.
19 17 15
Cooking loss, % 22.14° 21.87° 23.43° 0.419
Toughness, g 1593.4 1578.7 1576.0 19.38
Cohesiveness 0.409 0.385 0.387 0.0092
Elasticity 0.556 0.541 0.542 0.0083
Chewiness, g 404.5 361.6 367.6 16.00

b Means within the same row without same superscript are significantly different (P<0.05).
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Table 9. Effect of dietary energy levels on the physical properties of breast muscle of caponized native

cockerels during finishing period

Dietary energy levels, kcal/kg S.E.
3000 2800 2600
Cooking loss, % 22.81 21.88 22.74 0.419
Toughness, g 1538.6" 1611.9° 1596.0° 18.73
Cohesiveness 0.400 0.397 0.382 0.0092
Elasticity 0.537 0.549 0.551 0.0083
Chewiness, g 369.2 391.2 370.7 16.00
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Abstract

An experiment was conducted with capons to determine the effects of different dietary protein and
energy levels on carcass characteristics and meat quality of caponized Taiwan country cockerels. Cockerels
were surgically caponized at 13 weeks of age. Five hundred and ninety-four caponized cockerels at 18
weeks of age were used and a 3 x 3 factorial design with three protein (15, 17 or 19% ) and three
metabolizable energy levels (2,600, 2,800 or 3,000 kcal/kg) were used in this experiment. The results
indicated that no significant interaction was found between dietary protein and energy levels. The dietary
protein levels did not significantly (P> 0.05)influence live body weight, bleeding or dressing percentage,
ratio of feather, heart, intestine, head and neck, back, thigh and feet, and chest muscle a and b values and
thigh muscle L value and moisture, fat, protein and ash contents, toughness, cohesiveness, elasticity or
chewiness values. The abdominal fat percentage was significantly (P < 0.05) less in 19% protein group
than those in 15% protein group, whereas 15% protein group was significantly greater in liver rate than
those in 19% protein group. Compared with 15 or 17% protein group, birds fed with 19% protein diet had
significantly (P < 0.05) higher wing rate. The breast ratio was significantly (P < 0.05) less in 15% protein
group than those in 17% protein group. However 15% protein group was significantly higher in breast
muscle cooking loss and L value than those in other groups. Compared with 2,800 or 3,000 kcal/kg energy
group, birds fed with 2,600 kcal/kg diet had significantly (P < 0.05) lower slaughter live body weight and
breast ratio, whereas 2,600 kcal/kg group had significantly (P < 0.05) higher ratio of feather than those fed
with 3,000 kcal/kg diet. There were significantly (P < 0.05) less abdominal fat percentage and higher
gizzard ratio in birds fed with 2600 kcal/kg diet than those fed with 2,800 kcal/kg diet. Birds fed with 2800
kcal/kg or 2,600 kcal/kg diets had significantly (P < 0.05) greater muscle toughness than those fed with
3,000 kcal/kg diet. However, the dietary energy levels did not significantly (P> 0.05) influence bleeding
and dressing percentage, ratio of liver, heart, intestine, head and neck, back, wing, thigh and feet, and

muscle L, a and b values and moisture, fat, protein and ash contents, cohesiveness, elasticity or chewiness
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values. The results indicated that the diet containing 15% protein and 2,800 kcal/kg metabolizable energy
was sufficient to maintain normal carcass characteristics and meat quality of capon during finishing period,

but for better muscle tenderness, the diet metabolizable energy need to reach 3,000 kcal/kg.

Key words : Capon, Protein, Energy, Carcass characteristics, Meat quality.
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