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ABSTRACT

This study examined the histochemical and physiological characteristics during Korean native Ogol chickens (KNOC)
development. The body weight, Pectoralis major and soleus muscle weights, and muscle samples were taken at hatching as
well as at 3, 5, and 15 weeks of age. The fiber characteristics of the Pectoralis major and soleus muscles from the KNOC at
hatching to 15 weeks of age were determined, and the deoxyribonucleic acid (DNA), ribonucleic acid (RNA), and protein
concentrations were measured from the left Pectoralis major muscles. A greater increase in body and muscle weights was
detected between hatching and 3 weeks of age than during any other period. Moreover, the cross sectional area (CSA) of the
fibers, as well as the total concentration of DNA, RNA, and protein also showed a greater increase betweenhatching and 3
weeks of age than during any other period. The KNOC breed is a dual purpose breed, however, the it has lower body and
muscle weights than commercial meat type chickens or layer type chickens. Moreover, the KNOC breed has a small muscle
fiber CSA of and a low nucleic acid concentration.
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S SHLE S Al o] o FHolth £ o) At S5 AR Fok ATl sl AA
ge Ao AT Ed A3 wow HE & FHrl(Larzul 5, 1997; Ryu$} Kim, 2004). Alway 5(1990)
Ay APAo] UrkChoi F, 2007; Ryus}t Kim, 2005). 7V 25 A=, F AR 74 437 5
webd F2479] AR BES olFshs AL 418 Ak —EW% #27] 7l JFE wevi Busidth. 234
o Fa3g £¥7} Ha ok SAE wE AR e 2 9] = A4 A AR 34 dAldAM Z2RHT) e
SHS EA0F A @8 Ae S8 AdEm ol o, BN F 28] AL ZAfel Zolo} diHe &
o SAE A8 WE AR ke AR 50% o)43e] = 7hol| 9)3ck(Rehfeldt 5, 2000). 1*4%4 A7) e A
SHE oo, Al vsl) 28 3 2L £ 24 A F/RKE vE F ded, A HAe 29459 &
$2 MY Mizuno$} Hikami, 1971). 8= A2 QA 2oz <3 A7 2oy, F WAlE ANz T4
= HAVMEE A 26552 AP BE Fo2 e D Fr1E 13k dolo] AAeck(Williamse}t Goldspink, 1978).
A Aato] BF 753 GgARFo, duk SAKTE  Rehfeldt 520000 mad 22 49 ZARE 71 )

A7 Ao o] 2 42 717 JMAIRT AAEo] =

[e)

*Corresponding author : Byoung-Chul Kim, Division of Food
Biosicience and Technology, College of Life Sciences and Bio-
technology, Korea University, 5-1 Anam-dong, Sungbuk-ku,
Seoul 136-701, Korea. Tel: 82-2-3290-3052; Fax: 82-2-925-
1970, E-mail: bckim@korea.ac.kr

401

Acz naggis,

ge) 2UFE ERFES 2R AR A 7}
A type(, TIA, IB)O-Z T-73 4= Ith(Brooke®} Kaiser,
1970). 243 type I(slow-twitch fibery> U typed] =

1__



402 SEEEMAIZEIE|X| K273 M|45(2007)

ARET & 3718 dA T8 9o 18 A B
25 7M. B3 25 type 12 type II(IIAS} IIB; fast-
twitch fiber) =40l vl8te & 439 ) Alslek
7 veZ=2Yl 7S vfehdth(Essen-Gustavsson, 1994).
ol IE IR typed] A WHEE AWRU, &4
ARl gutgo g s71AQl FRER) ojF0ix glo
WY(Moody 5, 1968), 7 F 3713 24K typed] M
&o] ZHAFTHCooper 5, 1970). T3 Z47te] 8wt
A type 2A0] ThEA JehH, o) d 24 Aol=
59 7158 483 e 8% 29lo] Hrk(Schiaffino2}
Reggiani, 1996). &5 %Fo] AUz og AL vy
(longissimus thoracis M.y 87|34 tiAlsEo] 713t 24
F type IBS] ZA4o] AN, 25| B e 9]
AT (Triceps brachii M.)o)\} 7ER1E|2 (Soleus M.)
o] Aol A AXA dow 371 tasde) 7
e A type 18] ZFAJo] EUH(Barton-Gade, 1981;
Kiessling®} Hansson, 1983).

24 % Deoxyribonucleic acid(DNA), ribonucleic acid
(RNA) B &g gheke ol oe} Z7130H(Bechtel,
1986). 7Fa7-2 %% DNAS} RNAS] w27l gald gt
A A=st ARHoz dused, $AE AgAe v
AR Z717F 331 DNA 3] 2o o] EAow
ddl SA= L ZHFS UebdthKang 5, 1985). ©]
Ay 25 9 A AYA AL LHES AL Q)
7] W&l DNA9} RNA9] ke 28 A% $E2 et

E 8 A¥7t Hvi(Bulow, 1987), 183 olFE T8
W o]skety Wolsk A 54E& A7sl] 93 dntHe
E 25 9 g4 A7AVE H= DNA, RNA 3
e dgs FAUTHKang 5, 1985). Park¥} Rhee
(19955 DNA, RNA 3 thfde] Fake FE2] Yo7}
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RNAY FE& Faditta Hisigith

= A 23 SA R AR, =3 Fem d
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AT 54 2 e e = Hold tigke]
Lops 1z} s
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Table 13} Zo] AAETE ATFEY A5H 7 2 &
5o 54, §29 7iAnze B4 53 2 NS A
He 73 JF20F) 2 3737Q0F), 557Q07), 15(155)F

Table 1. Diet composition (unit: %)
Ingredient Starter (1-21 d) Grower (22-35 d) Finisher (36-49d)  Withdrawal (50-57 d)

Corn 51.34 61.36 66.35 70.54
Soybean meal (48% CP) 35.36 28.03 23.80 23.52
Poultry oil 6.11 4.00 3.49 2.83
Poultry by-product meal 3.00 3.00 3.00 -
DL-Methionine 0.23 0.20 0.19 0.17
Dicalcium phoschate 1.53 1.28 1.10 1.19
Limestone 1.18 1.10 1.02 0.99
Sodium chloride 042 0.45 0.47 0.56
Vitamin premix” 0.50 0.25 0.25 0.10
Trace mineral premix® 0.25 0.25 0.25 0.10
Coccidiostat® 0.08 0.08 : 0.08 -
Calculated analysis

CP, % 23.00 20.20 18.60 17.00

ME/kg (kcal) 3,200 3,222 3,246 3,246

Calcium 0.97 0.89 0.79 0.72

Available phosphorus 0.46 0.42 0.38 0.35

Lysine, % 1.27 1.10 0.98 0.90

TSAA, % 0.95 0.87 0.81 0.75

#0.50% inclusion supplied per kilogram of diet: vitamin A, 14,711 IU; vitamin D,, 4,409 IU; vitamin E, 16 IU; vitamin B,,, 39.5 pg,
riboflavin, 11 mg; niacin, 72 mg; D-pantothenic acid, 26 mgl choline, 1,154 mgl vitamin K, 4 mg; folic acid, 1 mg; vitamin B, 4.4 mg;

thiamine, 3.7 mg; biotin, 99 pg.

$0.25% inclusion supplied (mg/kg of diet): manganese, 65; zinc, 55; iron, 55; copper, 6; iodine, 1; selenium, 0.3.

€Coban 60, Elanco Products Inc., Indianapolis, IN.
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Holl o] Folxrt. 2 2 Melghy 548 ZA5
AR ME= Tl He BAH<10 g) AR JAAE ol &
stom, FFo] 10 g o144l 79 0.5x0.5x1.0 cm =7
2 AL vy, dAEAR WYZA)Z) isopentaned] ROl F
& BEAR F 80°CAl ARBAT. AR S R
3t ZFolA 15578 71R9 2 FA F23 A2 o
83l B3935, DNA, RNA 2 thila geke 9z
F2elM ZS4EA

T e 84 24

ZAsH A4S 93 Alge A ARH7I(CM 1850,
Leica Co., Mannheim, Germany)Z A}8-3}a] -25°Col| A &
A 10 pme] HHE dof B ALgsignt 269 ©
H-2 Brooke9} Kaiser(1970)9] ol we} pH 4.7914] 4
HEY-S 3 3~ myosin ATPase 4L o] &3}e] 3}
[k 22T Age 53 F4" AAHLS CCD color
camera(IK-642K, Toshiba, Japan)2} V|7 (CX 40, Olympus
Co., Japan)s ]85} image 292 31901, image ¥4
Al2~®ll(Image-Pro Plus, Media Cybemetics, USAYS ©]8-5}
of EAEATE 299 AEAAL 93] AE G F 6007 o
29 24FE B8 28R type L 1A, IBE
E 3325 (Brooked} Kaiser, 1970), B @HAR 2+ 24
r type'd F OUAL FF ZHF F2 o] A
i, e Eee W EA S He AR = e

ZA LY i 3 cHiE =5 £

A8+ A% F Polytron homogenizer(SDT-1810, Tekmar
Co., Germany)E ©|-83l 108] Z3<] 0.2 M2| perchloric
acid §47} 37 TASAT dES 1.1 M2 NaOH &
dol| L-3)A171 & bovine serum albumin 2-HL TGN
22 Lowery T(1951)¢] WHE o] &3l vhild Fr s
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3}t RNASH DNAE= Kang 5(1985)2] *eo w}
2k £S5 DNATES $obA| o2y 2
DNAE ¥F8ol o2 AME3le] diphenylamine *% (Burton,
1956)°] 9J3] A3} tt. RNAE &5 (Torula yeas)EH
B 228 RNAE ALEsl 7 58N 9 Z orcinol HF
S(Lin?} Schieide, 196941 FTEE T3}t

A

EAEM
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3} AFo)A 157871 = Al L3A Q] AT,
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= Table 20l VERAATE. H-3F 2$5-9] A5 29.0 go|A
on, A LA F7HES F3b AFo|A 3FH 7}
219] 717t 7V A vesth Tked A 53 A
Zojla 3FE7A]] 7|7k oF 2446817} E713 o, T}
& F FEE TS 717 BF ok 31.14n) FekTh
AER H 7|2 FA A B3 AFA 3FF 7}
Ze] Al7)e] FEigh F717F Ve Yun 5-(2005)00 9]
M= HIg A7 At FFEHJEH, e A 2
FA19] AFE F3h FFo X 3FH 7R A7)0l 4u) o]
e} Z7PF R, 715 252 35 Ttolu 4%
I 22 ge 718 vlsl =2 4EEG8%e EIIT
1 Budet. o)t AR H3l 2T 3FH IR
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Je & = Ut GubH o2 AT 1.8914 2.0 kg2l =

Table 2. Developmental changes in the body, breast, leg, and muscle (Pectoralis major and sloeus) weights in the Korean native

Ogol chickens
Age (n) Levels of
At hatch (20) 3 weeks (20) 5 weeks (20) 15 weeks (15) Significance
a b C d
Body weight (g) 2.0 138.5 287.6 1328 s
Q.77)" (12.9) 27.6) (131)
. 0.78 19.08 40.21° 239.1¢
B de sk
reast weight (g) (0.09) (1.96) (3.72) (19.9)
. 3.74 23.8° 41.6° 3327 s
Leg weight (g) 0.11) (2.20) (3.99) (20.2)
Muscle weight (g)
e 0.28* 8.72° 20.90° 101.1¢ .
Pectorialis major (0.01) (1.04) (1.21) (5.11)
0.10° 1.20° 1.74 17.02¢ -
Soleus (0.01) (0.09) (0.04) (1.21)

Y Standard error of least-square means.
Level of significance: *** p<0.001.

=41 east-square means with different superscripts in the same row are significantly different (p< 0.05).
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Table 3. Developmental changes in the fiber characteristics of the Pectoralis major muscle in the Korean native Ogol chickens

Age Levels of
At hatch 3 weeks 5 weeks 15 weeks Significance
Cross sectional area (um?)
34.06* 611.0° 967.3¢ 22384 s
Type IIB (3.08)" 6.77) (32.2) Q77
Density of fibers (number/mm?)
29359 1656® 1034° 469.7¢ .
Type IIB (1974) (175) (32.2) (36.7)
Muscle fiber area percentage (%)
Type IIB 100.0 100.0 100.0 100.0 )
P (0.00) (0.00) (0.00) (0.00)

Y Standard error of least-square means.
Levels of significance: *** p<0.001.
*41 east-square means with different superscripts in the same row are significantly different (p< 0.05).

Table 4. Developmental changes in the muscle fiber characteristics of the soleus muscle in the Korean native Ogol chickens

Age Levels of
At hatch 3 weeks 5 weeks 15 weeks Significance
Cross sectional area (um?)
107.0° 324.8° 597.1¢ 1419¢ e
Mean (5.70) (30.6) (30.8) (95.0)
114.0° 265.1° 467.0° 914.74 "
Typel (4.86) (15.0) (46.7) (90.1)
346.1° 582.1° 14919 .
Type IIA ND 47.1) 40.1) (117)
94.5° 347.1° 615.6° 1509 .
Type IIB (10.9) (36.4) (40.4) (149)
Density of fibers (number/mm?)
9710° 3287 19720 712.3° .
Sum
(781) (362) a7 (33.1)
d c b a
Typol 5521 1883 1034 390.5 .
(537) (49.0) (21.6) 9.77)
595.3¢ 449.3 148.7* e
Type 1A ND (127) (36.1) (13.3)
4189¢ 808.6° 488.6" 173.18 e
Type IIB (206) (84.7) (47.2) (27.4)
Muscle fiber area percentage (%)
Tvoe I 56.86 57.28° 52.44% 49,03 .
P (4.86) (5.66) (5.34) (4.90)
18.11% 22.79° 23.55° N
Type 1A ND (1.22) (2.78) (2.33)
43.14° 24.60° 24.78° 27.42° .
Type 1B (4.29) (1.99) (2.42) (1.99)

U Standard error of least-square means.

Levels of significance: *** p<0.001.

>4 east-square means with different superscripts in the same row are significantly different (p< 0.05).
Abbreviation: ND, not detected.
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WolE Table 37 4o JERAITE ZE 24399 Thas
= A% 71 B¢ SR, 1552 HY
o] AR @A 658 F7H34.06 +£3.08904 2238 +
177 um))3FATh F29] 24F AL 73l Z3oj A
3FR7HAY 7Iele oF 189, 35HolN 5FEARY 7]
b EFgeE oF 1eM) Z1E BAY JmEae) 2%
SR 73} AN 15537122 AA) 717E S 13
Hi7F Z7H107.0 £ 5.70914 1419 £ 95.0 um»)3HIL}h. F2
o] AR M ¥ AFRY 155787129 717 B2l
AE vehith web F2o 28R @ 74
% Wl 7P & F71E Hold, whd) 24+
o] e 359 o riElge %‘ T AUk
Guernec 5-(2003)0l wW=w o] A= B3l 3o
444112 g 653 W] 14841813 go]n, T G
thize Bal 250l 63 w) Azb 104+ 168 1535 208
um’|2}al 3o}, Baded s 533 w) A)Fo] oF 1624
gol™, 29 T4 Ae 2808 um? cho]E}(Hoving-
Bolink 5, 2000). & AFdMe = A LZA9 F
= T o] —‘?—ﬁ' 2159} 575 o) 742} 34.06 + 3.08
7 9673 +32.3 um*S B ATH Rehfeldt S(2000) =4
9 ST AFEA T AEIAY ok BaslgE
g, 249 2717 2 AAE 28R &2 siAel bis)
Hold 45 Btk B AF AFexe] g A
EAE Fe AR 9EHS Yehlon, olgdk 24
fr 54 AL AFH 285F 2 3 AFET Aol

ry

_|_4

g
M orr

TAFE FEEE A3E55r d=24 YelrdthOno
T, 1993). ¥ 7159 & type IIB Al-F-E0F o]F0]RA

HEH(Ono &5, 1993), AEF9] 71Rpu]ZE& type I, TTA
’EL B_,] :L/R-] =2 :rL/ﬂE]o] olou:] :L}\%_Pr type I_,,]. IIA
o] #Fo] Brh(Talmadge 5, 1995). 53} A3} 13

o= slow twitch AAF(EAH type D] THZ o] fast
twitch 43-f-(Z4-F type HA + IB)ET} ZFTHOno &,
1993). ¥FHo 2434 type IIBY] A% &5+ type I3} 1)
WS wf m7F wEY, 245 type 12] AAE type I
B} 47 wet w2A F7ighokal $hok(Karlsson 5,
1999). & A9 AAE o|3 AHE AHs =, F

3} A% 7] 2R type [ @A 24 type
IBS] TAdRT} o), FHo] F7EeE Jg&rr)
W type BS] =717} type IRTH 2A] eyttt 2%
o= 247 type IBET F4H Sle §20] 71x
nl2 2] @A ET A vk 259 A
A BH vE JA] FHo| FUHEE 24 type 19
H &2 st od, 24R ype 9 ¥IEE F7tshkes

A%E BHot.

AT} ChYElo| e
Sk Al LIANA F2] Aty gl Ae] T o
TS BAsIST. 3= A 23 A0 29 DNASH

RNAS] 2+ Z7] AR 717t E¢F foFo= 7+43
THTable 5). 357 o] = A oA T9Hd 5=
= 73 AZET foFHoz 2 s Yoy
(182.8 £ 8.76 vs. 216.3 + 7.84 mg/g, p<0.05), 35} 555
o gld FT = Mg FE BEHTH2163+7.84 vs.
213.9 £7.99 mg/g, p>0.05). 3= Az 2E7A°] DNA &
T= 53 A3 357w 22} 0.44 +0.019} 0.18 £0.01

Table 5. Developmental changes in the deoxyribonucleic acid (DNA), ribonucleic acid (RNA), and protein levels in the pectoralis

major muscle of the Korean native Ogol chickens

Age Levels of
At hatch 3 weeks 5 weeks 15 weeks Significance
Concentration (mg/g)
0.444 0.18° 0.11° 0.08* «
DNA 0.01)Y (0.01) (0.01) (0.01)
d ¢ b a
RNA 3.2 221 1.20 0.88 «
(0.31) (0.20) (0.09) (0.10)
Protein 182.8* 216.3 213.9° 215.0° "
(8.76) (7.84) (7.99) 9.22)
Total mass (mg)
a b C d
DNA 0.12 1.56 2.30 8.09 -~
(0.01) (0.09) (0.08) 1.21)
0.92? 19.24° 25.08° 100.1° "
RNA (0.01) (1.38) (2.84) 8.79)
Protein 51.84% 1882° 4453° 217364 -
(3.94) (76.5) (410) (410)

Y Standard error of least-square means.
Levels of significance: * p<0.05, ** p<0.01.

*4] east-square means with different superscripts in the same are row significantly different (p< 0.05).
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3 weeks

” (B) Soleus Vnylvu/sclévat hafch, 3, anﬂ 5 ;\}eekﬁ of age

Fig. 1. Serial cross-sections of the pectoralis major (A) and soleus muscle (B) at hatching, 3, and 5 weeks of age that were stained
for its myosin ATPase activity after acidic preincubation. Stained cross sections were examined using a computerized image
analysis system. Abbreviations: I, fiber type I (slow twitch, oxidative); IIA, fiber type IIA (fast twitch, oxido glycolytic); IIB,

fiber type IIB (fast twitch, glycolytic).

mg/ge) ATt Jones S(1986)0l 2l8hd 278 o A9 &
& DNA & ASFAEY Eohn 3ch0.61 vs. 0.56
mg/g, p<0.05). RNA®] FTE=F ribosomed] 5 e+
tl, ol ©d 4 ARE JEME ANEE AREEHD
RNAS} Tl g Alole] BAle o M ST
(RNA F5)9} @9 RNA & ©ld 3 =2 g
F A= RNA 49 oA dd 5= Qo). o
‘RNA B]&-& RNA 5= @2 34 £ 8 Hlwsh=
ol Aol 7 AR 138 otk 2527 ol AA
o] FL SA9 Hl3] F& RNA ZAI%(9.7 vs. 11.8,
p<0.05)} & T RNA HIE(61.0 vs. 63.2, p<0.05)
BRI (Jones 5, 1986). o|9} vlwsle H3} AE o FA
o] GlERNA HIES ALl 88 o 1 e oF 560]
Rew, sFREAAY 717 Bt oF 17871/ S5k

S5 gl el o] Faks BASH A FEREH
3FE7EA Y 717 FF Z12ZF DNA F32 138), RNA &
e 21ul], A FRe 30v] FUHE Ao Z Jehgch
ol2st Z¥E Er|Z DNA, RNA 2 whila F& o)
738} A Fo| M 3FE7A Y] 77| 7P & IS Kol
= AL A 5 Utk

2 AgoA 3= AR QTAE 131 A3oA 33
7HAe] 71t F<tell AFH T8 FAE s AR
B9 TPt 7P 2 veion], 24 9wz DNA,
RNA 3 ©hfde] Z8k JA] o] 7|7k F<toll 713 ZA)

Z71skdt 3= Al L@Ale 7] Aite Al ALt
o] BF 7Fedt AR, ARt SAYG ARt
Az L 259 FAZE A JERh ol AE5A
o] ol Hat B ZAF BAol ¢S Lyvia A
Hr, &= Al LEAY B 24F dEHo] Zom,
B ATy $8%58 A3 vlusile g5y $859
HE] Bl vk ik s Jehiich

kO
2

2 a7 @5 AR LAY 43 e 23
2 et 548 FAs] A8 w38t Alese]
AT, F23 72 #A 53 3 A8 HHe ¥
3t A% 9 3,5, 15530] o] FoARHt. 2dF 4L ¥
3t AFoM 1557879 e3A F23% g ©f
&3to] £431911L, DNA, RNA B @9 32 4%
Tl S AT dUAd ST 7t A
Tl 3538749 7Rkl 7P ZA vebdt 7159
FAE #38t AFolA 357 T130l o 2446807}
T7Hem, 7t § FTE 9% JIRE T oF 3114
o) S7ISHT. aER 5 7EA 2] A 9A] 23} A
FolA 358749 A7 FHE 2Pt vehth =
T A G@RAe 4 TIRE B}t Sk, 155
o} A3 717 Bt 29 SAH{ @uH o) S7F



2|
Ay

Az

Q0
Jm

0x

407

(34.06 + 3.08901 4] 2238 + 177 um?BtATh. F29 E“é%
GHAe B3l AFA 3FHR|Y 7|7k ok 184,
3F RN 5TREARA Y 713 Boelle & Lo EHE B
Aot mEbA F2o 2F duE A A 353 o)
7]]_11 7]_;8. = %_7]__ }io] (o] 01— /\ l‘:]' 5_11/\]. =] D}uﬂ;ﬂ
o] S A4 AYoMe T:@} AZoflA 357 Alo]
oA b & 7P} UrE‘rkF«tﬂ F3HTE] 3%—32‘77}744 7]
b &t 217 DNA #3:2 138], RNA & 21u), o
uﬂ;ﬂ &a;_ 30}3}] _2.7]. 7)—]\ o=z 1,].5].1}/%1-1:].

re
2

fr
ok

rzststAere) An] Aglel) 9lgk Ak

L. Alway, S.E., Gonyea, W. J., and Davis, M. E. (1990) Muscle
fiver formation and fiber hypertrophy during the onset of
stretch-overload. Am. J. Physiol. 259, 92-102.

2. Barton-Gade, P. (1981) The measurement of meat quality in
pigs post mortem. In Porcine Stress and Meat Quality Causes
and Possible Solutions to the Problems. Agricultural Food
Research Society. As, Norway. pp. 359.

3. Bechtel, P. J. (1986) Muscle development and contractile
proteins. In Muscle as Food. Academic Press. Orlando, Fla.
USA. pp. 2-35.

4. Brooke, M. H. and Kaiser, K. K. (1970) Three myosin ade-
nosine triphosphatase systems: the nature of their pH liability
and sulphydryl dependence. J. Histochem. Cytochem. 18,
670-672.

5. Bulow, F. I. (1987) The age and growth of fish. The Iwoa
State University Press. Ames, Iwoa, USA. pp. 45-64.

6. Burton, K. (1956) A study of the conditions and mechanism
of the diphenylamine reaction for the colorimetric estimation
of deoxyribonucleic acid. Biochem. J. 62, 315-323.

7. Choi, Y. M, Ryu, Y. C., and Kim, B. C. (2007) Influence of
myosin heavy- and light chain isoforms on early postmortem
glycolytic rate and pork quality. Meat Sci. 76, 281-288.

8. Cooper, C. C,, Cassens, R. G.,, Kastenschmidt, L. L., and
Briskey, E. J. (1970) Histochemical characterisation of mus-
cle differentiation. Dev. Biol. 23, 169-184.

9. Essen-Gustavsson, B., Karlsson, A., Lundstrom, K., and
Enfalt, A. C. (1994) Intramuscular fat and muscle fiber lipid
contents in halothane-gene-free pigs fed high or low protein
diets and its relation to meat quality. Meat Sci. 38, 269-277.

10. Guernec, A., Berri, C., Chevalier, B., Wacrenier-Cere, N., Le
Bihan-Duval, E., and Duclos, M. J. (2003) Muscle develop-
ment, insulin-like growth factor-I and myostatin mRNA lev-
els in chickens selected for increased breast muscle yield.
Growth Horm. IGF Res. 13, 8-18.

11. Hoving-Bolink, A. H., Kranen, R. W., Klont, R. E., Gerrit-
sen, C. L. M., and de Greef, K. H. (2000) Fiber area and capil-
lary supply in broiler breast muscle in relation to productivity

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

and ascites. Meat Sci. 56, 397-402.

. Jones, S.J., Aberle, E. D., and Judge, M. D. (1986) Skeletal

muscle protein turnover in broiler and layer chicks. J. Anim.
Sci. 62, 1576-1583.

Kang, C. W., Sunde, M. L., and Swick, R. W. (1985) Growth
and protein turnover in the skeletal muscles of broiler chicks.
Poult. Sci. 64, 370-379.

Karlsson, A. H., Klont, R. H., and Fernandez, X. (1999)
Skeletal muscle fibres as factors for pork quality. Livest.
Prod. Sci. 60, 255-269.

Kiessling, K. H. and Hansson, I. (1983) Fiber composition
and enzyme activities in pig muscles. Swedish J. Agric. Res.
13, 257-261.

Larzul, C., Lefaucheur, L., Ecolan, P., Gogue, J., Talmant,
A., Sellier, P, Le Roy, P, and Monin, G. (1997) Phenotypic
and genetic parameters for longissimus muscle fiber charac-
teristics in relation to growth, carcass and meat quality traits
in Large White pigs. J. Anim. Sci. 75, 3126-3137.

Lin, R. I. and Schjeide, O. A. (1969) Micro estimation of RNA
by the cupric ion catalyzed orcinol reaction. Anal. Biochem.
27, 473-483.

Lowry, O. H., Rosebrough, N. J., Farr, A. L., and Randall, R.
J. (1951) Protein measurement with the folin phenol reagent.
J. Biol. Chem. 193, 265-275.

Mizuno, T. and Hikami, Y. (1971) Comparison of muscle
growth between meat-type and egg-type chickens. Jpn. J.
Zootech. Sci. 42, 526-532.

Moody, W. G. and Cassens, R. G. (1968) Histochemical dif-
ferentiation of red and white muscle fibers. J. Anim. Sci. 27,
961-968.

Ono, Y., Iwamoto, H., and Takahara, H. (1993) The relation-
ship between muscle growth and the growth of different fiber
types in the chickens. Poult. Sci. 72, 568-576.

Park, B. S. and Rhee, Y. C. (1995) Changes in muscle nucle-
eic acids and protein turnover during the animal growth.
Korean J. Food Sci. Ani. Resour. 15, 178-186.

Rehfeldt, C., Fiedler, I., Dietl, G., and Ender, K. (2000) Myo-
genesis and postnatal skeletal muscle cell growth as influ-
enced by selection. Livest. Prod. Sci. 66, 177-188.

Ryu, Y. C. and Kim, B. C. (2004) Estimation of correlation
coefficients between histological parameters and carcass
traits of pig longissimus dorsi muscle. Asian-Australs. J.
Anim. Sci. 17, 428-433.

Ryu, Y. C. and Kim, B. C. (2005) The relationships of muscle
fiber characteristics to postmortem metabolic rate and meat
quality traits in pig longissimus muscle. Meat Sci. 71, 351-
357.

Ryu, Y. C., Rhee, M. S., Lee, K. M., and Kim, B. C. (2005)
Effects of different levels of dietary supplemental selenium
on performance, lipid oxidation, and color stability of broiler
chicks. Poult. Sci. 84, 809-815.

SAS (2001) SAS/STAT User's Guide, Version 8.2th eds.
SAS Institute Inc., Cary, NC, USA

Schiaffino, S. and Reggiani, C. (1996) Molecular diversity of
myofibrillar proteins, Gene regulation and functional signif-
icance. Physiol. Rev. 76, 371-423.



408 BRBNABSISIR| H27R HI43(2007)

29. Talmadge, R. J., Roy, R. R., and Edgerton, V. R. (1995)
Prominence of myosin heavy chain hybrid fibers in soleus
muscle of spinal cord transected rats. J. Appl. Physiol. 78,
1256-1265.

30. Williams, P. and Goldspink, G. (1978) Changes in sarcomere
length and physiological properties in immobilixed muscle.

31.

J. Anat. 127, 459-468.

Yun, J. S., Seo, D. S., Kim, W. K., and Ko, Y. (2005) Expres-
sion and relationship of the insulin-like growth factor system
with posthatch growth in the Korean Native Ogol Chicken.
Poult. Sci. 84, 83-90.

(2007. 8. 3. %/2007. 11. 16 ZHEH)



