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Abstract

This study aimed to provide a fundamental summary of the caprine and ovine muscle fiber characteristics. The goat
and sheep industries have been experiencing growth due to their adaptability to market changes and the diversity of
their products. Muscle fibers, which represent the basic unit of muscle and an essential factor in assessing meat quality,
can be classified into several types by their contractile and metabolic properties. Species, breeds, muscle type, age,
and sex are the main factors affecting muscle fiber characteristics. While the effects of these factors on muscle fiber
characteristics of major livestock species (cattle, pigs, and chickens) are widely studied, goats and sheep (the main meat
sources among minor livestock species) have not fully studied. Understanding muscle fiber characteristics will help to
development technologies for regulating goat and lamb meat quality. In the present study, the muscle fiber character—
istics of the caprine and ovine skeletal muscles assessed in previous studies were summarized. In addition, the effects
of breed, sex, age, and muscle type on the caprine and ovine muscle fiber characteristics were assessed using the
results of previous studies. Specific in-depth studies on muscle fiber characteristics and their relationship to the quality
characteristics of goat and lamb meat are required. These studies will help to extend shelf-life and retard deterioration
in meat quality during storage or freeze—thawing of goat and lamb meat.
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HE B ATONA B, AE % 28 Holo] M THG B B4
A AAH R 85 YA s Skt g 0] O o Harek w7k glov, A s erle olsers £

O] Aoy 2AHF A4S e £ 9 A A
Sof tigt o= AFESH Aot Hwang et al., 2019; Liu et
al., 2022; Rivero et al, 2022; Sirin, 2018).

I 1919 8% 2 ERF ASH0R SR 0% Y
Tl(Stella et al., 2018). Fj%], &, 71811 7|23} S 8 A&
= Aok= 71ER] A 2 =2 T 85T HAlge

2 Q) A AAZ R AT HNS YA Fspeciesye] 5 ATHS T T SHApH, B4, B R dies 25
LFTHWebb, 2014). @4 @ ok2 ojxz]y}, ofjof, 2o} wl i = 182t Sk TAf(muscle fiber)©] #3E S4(F71, =
otH|2l7} BAI7F F9 A E AH] A Fol 1, A FFEIT #] A 9 dx)o s IA B A0=E BIE T Joo et al,
&AM o7g ZyWeltty B 1% 9t Mazhangara et al., 2019). 2013), T B4 tigh olsli= 4159] S5l TAIglo] A5
I ALQlo] o ARkET W AnjEko] BlE] gaLat of 9 FEE ASSHL, FES WsHAY AR 5 FE AskE
a7)0] fgt A o2 Al83) v|ws) Wi HL wolck A AUske R Ve i olsHl € 4 Aol ATt
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oA B1E ¥l7}h dtkJoo et al., 2013). E3], =53} 289
A9, BU(EE 28D THIT U TG 24 A
ol Qo) WA W WE-olE Aelo] e £ wish 4t 4t
olgg Sielsty, HoPER AUe AL e ATolN
AA1gE BEZ} QITH Cheng et al., 2020; Cheng et al., 2021). T3
L=gof A o]A8{(abnormal pork)C. &2 EEE|= PSESC] 9
JQl gt SM(pale), SESETE XA (soft) 1P &
e MO L We HAE exudative)o] S
S48 AU A A chae] eEHe e §
¥ X 1BS] Bxe} Ho| ATTHAS Lehirky Bt
H}7} Q3 (Joo et al., 2013; Kim et al., 2013; Solomon et al.,
1998), B2 ARS- Al S 9 ARE I8 FE 07 Qg Hap
g A=9] A5t T3 ol& FAF P B Aol 3
28 AYAFoA EIst v 1th(Joo et al., 2013; Solomon
et al., 1998).

webs g4 W o] =8 HR(Ees IHE 5L e
TR E/300 HigE olsiE HIgeE A4 W a9 #E
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2 QoA 7R E LA S0 B A+ 2
£ AHEE Zo] AyEojof & Aotk E3L HAgPALofA
A5t WES v o= T A AT E=N s
Gl 4 A 4 24 B Vs A Yo 4
HISHE 71t & 2 2otk webs] & AFolA dA7t
A Rt Fa W F 8 I8S FAI5kL e AR
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AR A2 gt s 2R AU Sl 5 2
Ab B4 17|31 myosin oFF R SA4o] wEh fEE=E, @
A7HA] myosin ATPase &% X}0](Brooke and Kaiser, 1970;
Guth and Samaha, 1969)0] T2 E5 HlHo] 2 AR E|QIt)
TR 5 o 283 o|RIQl ATPE 7HEdfisk= &
A(ATPase) S FotHAl HAely} ZAdok= AAx(actin-
binding site)°|7]%= 3§t myosin heavy chain(MHC)2 % 71X
oFd(isoform)S 7}HA|1L 1O, MHC o}go] wt ATPasel]
/o] Aolstal, pH Helo| wet g E4EE Uehdct
(Kim et al., 2014). XA A Z} Z4-8-E myosin ATPase
o] A7 pH ztolof] wet I, 1A, 11X = IBE /32 &5}
A thBrooke and Kaiser, 1970; Guth and Samaha, 1969).

Z|Zolli= MHC oF(1, 2, 4 9 7)9] £3zof weh LA
&2 [(MHC 7), TA(MHC 2), [IX(MHC 1) 2 [IB(MHC 4) &
o7 J1ESH/E FHKim et al., 2014; Song et al., 2020). Z}
MHC oFo] dfet aantibody)& o] jo] Teiza4] ¥

=

[o]

HoE THG §9S ERT 4 Yok MHC 34 o Helzy
514 MPEE )BT 49, 2% ole] MHC ofdo] &
Z7H(hybrid) 43991 V1A, TAMIX € IX/IIBE TLEa}l0] 2
4% 9B B Auset % o 3ol ArkKim et .
2014; Song et al., 2020).

2YG 4BL TEIE 02 S TYGI 25012 A
AFgBHE OIA(ATP)S] S T Holth 2 2 1 7
2 el ohAt Fefel Atk Rk 2 S k] Bofss
THFst G4 = succinate dehydrogenase(SDH)@} glycerol- 3-pho-
sphate dehydrogenase(GPDH)S] ZATE EA5lo] AlsHA
(oxidative) = dfF&(glycolytic) A9 02 Z1ZF L5
SttH(Blanco et al., 1988; Martin et al., 1985). ESF Nachlas 5
(1958)0] nicotinamide adenine dinucleotide-tetrazolium reductase
(NADH-TR)®] SHAIEE Ajolo] ufet 2498 7237|125k
A Bo] e 24 Sl 7R 7 S 24 4
ol= A AL £k Y ultimate pHE 245}, LolrA 4]
30] 70 34 EYEAE, 94, AE 5)2 24 Arhloo
et al., 2013). w2bA ZF 2452 SDH 2 GPDH EAEE &
Asto] LR RS 20 S myosin ATPase B/
Hjo] % MHC o} £ ol B83 #9 £HUI T &
AFsHlivestock science) 2! 2]1-8-5Hmeat science) F-OFf|A] S|
7] ol Z8=T ek

Ha T80l BESh= A 8= TS s AR
TollA] &1t 2 MHC JA|E ©]-83F HYX A5 Hiy
(Argiiello et al., 2001; Rivero et al., 2022)¥} myosin ATPase
A= xjo]H(Hwang et al., 2019; Sirin, 2018)°]THTable 1).
Argiiello 5(2001)9] E110]A:= MHC o}y &30 weh 24
92 471 9FY(I, HIA, 1A, IAX 2 [IX)C& TLE311T,
Rivero 5(2022)2 3 13 2 55ttt HHH, myosin
ATPase HE AolfoR 4% $9L TR AT
(Hwang et al., 2019; Sirin, 2018)°|4&= 1, 1A € 1IB 5 35C
2 B9 Hvang 52019 £9] 54, ¢H © 9E 2
oA 2475 myosin ATPase B/d = Ao O 2 FL723t
AT (Hwang 5, 2010)2} BT WO A BT
MRS 1, 1A @ IBE 83 87t 9k

Myosin ATPase ZHE ol i, A 9 5] R8T
ozt el TROIME U HHOR URE TR
St} = Fantova 5(2015)3} Liu 51(2022)2] Halof|A oFo] &
8 8(M. longissimus thoracis, M. longissimus thoracis et
lumborum L M. quadriceps femoris)ol|A Z4-9E 93 1, IIA
9 [IBE 55} tHTable 2). E3E, Pefia-Torres 5(2022)%
myosin ATPase &A= xJo|HE o]-&slo] Fo] M. longissimus
thoracis®] EX5l= 24H8E 1, IA 9 [IBE FLEsE vp7} 9
Lo, olu} 2499 thAE SHNADHTR BHE) o]
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Caprine and ovine muscle fiber characteristics

Table 1. Summary of caprine muscle fiber characteristics

Muscle fiber characteristics

Weight Muscle _ ) _ Relati Relati i -
Breed Sex Age elative elative Fiber denSI‘[y References
9 (kg) name n:yept);]r:)% Type ((F:ggr Slri%) fiber area fiber (number/
- W (%)  number (%) mm?)
| 2,000-2,500 - 40 -
Murci G M Mh\’osm I+1A 2,500-3,000 - 2 -
urciano— g . eavy )
ranadina  Female 2;2 - Semimembra  chain 1A 2,500-3,000 - 23 - Aarlguél(l)%1e)t
(Spanish) Y nosus isoforms | |AX 2 500-3.000 _ 21 _ :
distribution ’ ’
[IX 3,000-3,500 - 14 -
M | - 20.14 24.24 -
Longissimus lIA - 31.08 30.80 -
dors! I8 - 4878 44.96 -
| - 46.12 44.42 -
M. Psoas _ -
mejor 1A 27.76 28.18
18 30.93+05 IIB - 26.12 27.40 -
months (body weight) | _ 28.68 31.28 _
Semimembr A - 18.50 19.00 -
anosus B - 52.82 49.72 -
| - 26.14 27.94 -
M. Gluteus _ _
) medius e IIA 27.98 28.42
orean yosin  |IB - 4588 4364
native black Castrated ATPase va?zn(% g)t al.
goat M. reactivity | - 19.08 21.74 -
Longissimus A - 41.46 40.24 -
dorsi B - 39.46 38.02 -
| - 44.36 45.86 -
M. Psoas _ -
major I1A 25.66 26.22
9 14.33+0.5 IIB - 29.98 27.92 -
months (body weight) | _ 26.18 28.48 _
Sem/'/ﬁembr A - 33.50 29.22 -
anosus B - 40.32 42.30 -
| - 27.78 29.10 -
M. Gluteus _ _
medivs I1A 34.62 33.22
IIB - 37.60 37.68 -
M | 59.38 - - 214.3
Longissimus 1A 141 - - 713.1
o
Kilis i i el B 14.6 - - 754.1
(Turkish) " | 47.7 - - 270.2
0 Semimembr IA 16.9 - - 634.8
ays anosus .
o Myosin B 15.2 - - 676.0 Sirin
weaning régci?\i(te | 69.21 _ _ 178.3 (2018)
age M. Y : :
Longissimus A 8.9 - - 1,449.0
dorsi
Honamli ) B 12.4 - - 825.2
(Turkish) " | 68.8 - - 232.2
Semimembr A 15.9 - - 865.0
anosus B 263 - - 780.0




Table 1. Continued

Food and Life (2023) 2023(1):1-11

Muscle fiber characteristics

Weight Muscle ] _ ) Relati Relati : ;
Breed Sex Age elative elative  Fiber density References
g (kg) name Typing Type Fiber S8 fiber area fiber (number,
method (CSA, um ) (%> number (%) mm )
" | 60.0 - - 305.6
Longissimus A 9.5 - - 1,637.0
Hoir dorsi B 162 - - 720.0
(Turkish) ) ” | 38.9 - - 271.1
Semimembr A 7.9 - - 1,464.0
anosus  Myosin 1B 158 - - 652.1 Sirin
ATPase (2018)
M reactivity I 5095 - - 2194
Longissimus A 38.3 - - 391.4
dorsi
Angora i i B 183 - - 581.9
(Turkish) ” | 51.0 - - 206.3
Semimembr A 25.8 - - 523.1
anosus B 15.3 - - 671.6
Spanish- | 15580 2438 - -
Florida I 215.2 75.2 - -
Spanish- | 18420 27 - -
Guadarrama I 2265 73 _ _
Spanish- | 178.20 17.9 - -
Majorera I 207.5 82.1 - -
SPp(-ilniSh— Myosin | 179.10 20.1 - -
almera M. heavy I 231.2 79.9 - - i
Male dios (b%§7 J;r\/%ioi n Semimembr  chain Rlvt(azrgz% al.
Spanish- Y Y Welg anosus  isoforms | 213.40 29.5 -
Payoya distribution 257.8 70.5 - -
Spanish- | 18790 319 - -
Retinta I 228.2 68.1 - -
Spanish- | 17390 218 - -
Tinerferia I 199.8 78.2 - -
Spanish- I 199.90 36.7 - -
Verata Il 237.7 63.3 - -
w2} AFS}A(oxidative) TR H G A (glycolytic) TR Fol HHEH AR B4 S Aold AL dEEH, o
& 251900} LoperBaca SQ021)S NADH-TR SHE 4 £ 25(& 54, 5 2 02)0] 49 AgTold 8% 7 2
olof wiet Fe| M. longissimus thoracisO|X ZHFE #F L AR 54 AelE HAgt vp7E Qltk(Branciari et al., 2009; Huo
A 9 [IBE &5}t et al., 2021; Lebedova et al., 2021; Lee et al., 2012).
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Stella 5(2018)°]] W= Pao} o] FF2 A AAHCR
oF 60007 Fo] LA AL, AT = S5 oMo} A H2]
o HAx(benzoar goat)Foll 7|¥HE ot HAlE|Y St} &

AHQe FQ 4 EF 71 v|w ZIE B3l Rivero 5
(2022)9] Ao OJSFH M. semimembranosus©ll= 45 5%
10] 17.9%36.7%2] Y= BEX3}1, 99 1= 63.3%82.1%
S0 Ry, #5248 240] 3908 Ho]
7F A2 SRISIAH(Table 1). Sirin(2018)2] A-flA= €7
Qao EE 7 DU EHS OIS, M. longissimus
dorsio| A= Kilis?} Angora’} Honamli % Hair £30f H|5]
A 47 Y7t @A5] 22 g2 UEl et =3t Honamli



Caprine and ovine muscle fiber characteristics

Table 2. Summary of ovine muscle fiber characteristics

Muscle fiber characteristics

Weight Muscle
Breed  Sex Age (kg) name Typing 1., Fiber size Relative fiber Relative fiber Fiber density Reference
method YP& (cSA, um?d)  area (%) number (%) (number/mm?)
NADH_—TR Oxidative 1,077.3 - 43.41 -
1500 y technique Glycolytic 1,619.2 - 56.58 - Pefia-
Dorper x 5 ' Y - Torres
Pelibuey Male months (\(/:virici‘f[')s LO%?Z;ZUS Myosin l 2:349 12.34 et al.
g ATPase 1A 1,447 - 36.53 462.8 (2022)
reactivity g 1,760.8 - 51.11
| 2,155 - 23.35 - )
M. NADH-TR  IIA 2,389 33.00 o
Dorper x 6.5 ~ vl _ ’ _ . B be?
Pelibuey Male months LO%f:gZUS technique et al.
1B 3,065 - 43.64 - (2021)
| 1,124.70 6.86 8.74
Male A 1,503.48 37.21 32.33 740.63
i 13.56 M. Myosin 1B 1,318.90 55.86 59.16 i
Sunit 3 o 210 . . Liu et al.
(Chinese) — months (Carcass  Longissimus ATPase I 114773 o1 803 (2022)
weight) thoracis  reactivity el . .
Female A 1,452.06 34.87 30.78 780.97
1B 1,258.49 56.30 63.24
| 978.12 18.99 - -
M.
Male longissimus IA 57838  21.27 - -
thoracis et
- Jumborum 1B 680.82 59.74 - -
,\f | 1,264.31 8.12 - -
Female Ouadr/"ceps A 839.89 24.02 - -
femoris )
German 5 Myosin 1B 1,065.61 67.86 - - Fantova
Heath month - ATPase et al.
Lamb onths M. reactivity | 1,035.63 8.12 - - (2015)
longissimus 1A 647.90 24.02 - -
thoracis et
Male & lumborum 1B 805.11 67.86 - -
Female | 120680  27.48 - -
M.
Quadticeps A 770.36 16.48 - -
femoris 1B 94133 5565 - -

NADH-TR, nicotinamide adenine dinucleotide-tetrazolium reductase.

@} Hair 7+ M. longissimus dorsio|A%] 4919 Brs 445
ol TAIRLC] FARRT FaFe UERIH. 9] dollA Bar
St M. semimembranosus2] 245 E4L Honamli(26.3%)°]
O E5(15.2%15.8%)°f H|sf] IB 247 Z/do] Atz o
2 22 Z49E Bofq

SHH, ¥ AF F5 1 AR v b AT HE
A (570¥)S] DorperxPelibuey?} German Heath LambS H] 1l
S1H, M. longissimus thoracis W= M. longissimus thotacis et
lumborumoX AR 271= Hie- Aolet 2oz FelEn
(Table 2). =, DorperxPelibuey®] 45 S-FH F7]+&= 2,349
um’(D), 1,447 pm’(A) 2 1,760.8 um*(IIB)Q] ¥, German
Heath Lamb: 1,035.63 pum’(I), 647.90 pum*(1IA) 2 805.11

um*(1IB)E YEFglth. o] 6.571€2] DorperxPelibueyo]]
st & o2 A+ Z3KLopez-Baca et al., 2021)0| 4 = H]5=5}
A HolFgledl, AR F300 #Agle] 2459 271
7} German Heath LambHE Tt} &2 ZFS YERf QI

02 539 Fol= FF 1 Zol& Uetdis Zlos B
E1 Qit}h & 9, 429 AL Lebedova 5(2021)°] Angus,
Gascon, Holstein ¥ Fleckvieh 59| 9 (M. longissimus
lumborum, M. semitendinosus, M. biceps femoris, M. semimem-
branosus L M. psoas major)o| A LA EAAS H|WolG=
b, I 23 M. psoas majorg AL YA FQ LH0)A
A 24 = 246 D77 AolRe ISk Table
3). FA]19] 72, Ruusunen and Puolanne(2004)2] H-Lof| A of
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A (wild)Z} AF-8(domestic) HA| LT 73 g
X Q] M. semimembranosus= ¥ 6%2] 1 9L -5} Q)
A4k op FA = 1 830] 16%S AA|eHtar B 1E Bf Qlct
(Table 3).

webA, da 9 & ZIRE F8 7150 B 5301 B4
Qo] 3 et 24 E4o] Aolghe Felstsick. e,
250] Z50] ue} B% 7 Aol7h Y E glon), iR
9] ZHojME FF 1t AelE HERHIT

=9 ol

25 5900 Tl T4 B9 Aol tee) AT
oA ®I1% HKBee et al., 2004; Cheng et al., 2020; Kim et
al,, 2016)2} Zo], P49 F8 Lo BHIsH= T4F EAS
H 373t Hwang 5(2019)9] Zi}o A% FARE 7o) ERl= ]
THTable 1). =, M. longissimus dorsi® 73$- 1IB 8- (38.02%
48.78%)9] 24971 T2 §F9 AL 1 19.08%24.24%,
IIA : 30.80%41.46%)X Tt ] @2 BxE eRRXUE M.
psoas major®] 73%- 1§82 TAR7T 7M=& E3E(44.36%
46.12%)5 YERALE 22 AGo)A M. semimembranosus?}:
M. gluteus mediusS] 73$- o2 245 FFET IIB §-30] ¢
=2 2A4(40.32%52.82% I 37.60%45.88%)S YERHITE
Sirin(2018)2] A2} oJshH FFfl ARl M. longissimus
dorsi®} M. semimembranosus?] <A-% U= Aolsk ghy 2
AR 271 diEE HIsE ZoR geldnk

SHH, QFo] A9 Fantovd S(2015)0] B35t ZAilofA= M.
longissimus thotacis et lumborum®] M. quadriceps femorisE Tk
93 TIA(24.02% : 16.48%)2} TIB(67.86% : 55.65%)2] 20
B2 W, 73 12] 24(8.12% @ 2748%) W E4S UEt
WAk Table 2). o3t AR A9}t AoflAe #ET 4= 9]
£, 252 {30 v &5 A2 Aol s #ut ojy
2t oA A th27] el 52 a5k Sl R
EA w35 DRItk Farup et al,, 2014; Park et al., 2022; Song
et al., 2020). Totland and Kryvi(1991)2] QA7LollA] 49] otttz
o] F3xoh= ol 52 X0 wet 2AHf 240 HEHL
St Table 3). &, We} 77k Z5L-E 1 199 4R
7} o] Fxsk= vH, B} A7t HWaE 1B {39 4%
7h iAo o Wol R33N Park 5(2022)9] Aofx=
+59] FEjA S0l wet Aoltt TR B4 ERIgh vt
et ¢, 2% 9ol upet 249 242 Ho|(intermuscular
variation)7} & & ofyzh, T L& oA Ao|(intra-
muscular variation)’} U= A2 X%t} Kim 5(2018,
2019)2] AolA =R M. longissimus thoracis et lumborum,
M. semimembranosus L M. semitendinosusol| A 2+ 245 Y
9ol wet 2% 24 W 2717} Aolge Falsk it 9)

THTable 3).

LEE

>

fol

Hwang 5(019)2] Q7014 95 A SP4] 246 5
e BasiEe, olUSs 191998 A wmsht
(Table 1). 7§&&o| B =& HA9] M. longissimus thoracis et
lumborum, M. semimembranosus X M. gluteus mediusO| 4 11B
Y T4 240] =2 HHY, TAS] 24Jo] W2 EAS Ue

At TI2Y M. psoas majorol| A 5 53l TAGIo]
N g 27 olg YErhA] ottt e, ol oigt
ToM= A vlo] thigt AaE 1T 4= gIItH(Table 2).

UE 539 A%, 49 HAA AGE ZfolE ARt A
7} Stk AR el S71= Qs B 189 24df &
go] S7FstaL, A RAdo] AAagt Ao} o] 49} HA|oflA]
242 A 054 A% 2374 Aolo] olelet 2Hg %
A W3 dojus Aog HIUEQTHDai et al, 2009;
Wegner et al., 2000). =, Wegner 5(2000)-& A0] ZZo] T4
o] AL 027idoll FH 73 IB7} 5716t AZE 4
sko A4S Holtpl, 1 st WA Taslel AF 61 o
Fol ofeiat 2% 24 Wb} 2] Ueht) asiehn B
SiSik(Table 3). SHAle] 39, A% o 7] Slof 2
ATE YERRAIT, 1 olFol 2HS 240l WakF Ut
HI5IHTHDai et al., 2009).

[\S]

K

R

20 AL, A HolE A AlEle ERIEA] 2%
h, 4] 7% Sunit®} German Heath Lamb E5ofA Ad =
A9 EAS ¥t v} QIth(Fantova et al., 2015; Liu et al.,
2022). Liu 5(2022)°] 4333} Sunit®] M. longissimus thoracis
of thet dAto] WEW YHo] ;HEY FHF B 24
(number composition)°] F-oJF 02 © EUA|TL ThE §H(1
B A9 TS AL $OHel o]} g ACE Bl
QIt}. Fantova 5(2015)9] AToA= Al wet 245 37]
L Qo4 o]k 9o}, TG 24 Aot gk By
Sjoick ohe 2%e] 49, 49t o4 42 Aol B
H}7} QITK(Chriki et al.,, 2012; Jeong et al., 2017). Chriki 5
(2012)2 49| A oA 59| FFol BAle] AAlS-
7 =2 A TS Hol= B 1B 39 gk Jrti |
5}t Table 3). E3F Jeong 5(2017)Q] HA]o] 35t Ao
A= A 799 477 iAol Hlsh AA=iANA | &
2 = UERILL, B Hl&o] Wkthal B 1st{tH Table
3). IESE, Brandstetter 5(1998)2] HALof|A AA| ofFel /Y=
of weh FAF 73 1 HSkE A ¢ Tl Base]
o}, Aol W2 AR B4 Aol 7159 A s F HHlE



Caprine and ovine muscle fiber characteristics

Table 3. Summary of bovine and porcine muscle fiber characteristics

Muscle fiber characteristics

Muscle

Species  Breed Sex Age name Typing 1, .o Fiber size Relative fiber Relative fiber Fiber density Reference
method ' "P® (CSA, umd) area (%)  number (%) (number/mm?)
| 2,560.4 28.8 22.3 -
Angus IA 3,293.2 12.7 8.0 -
1B 3,294.1 58.5 69.7 -
2,601. 26.7 22. -
M. Myosin 6016 6 6 Lebedova
Gascon Bull 17 months Longissimus ATPa;e 1A 2,929.9 12.4 1.3 - et al.
Jumborum  reactivity B 33515 60.9 66.1 B (2021)
I 2,301.3 28.6 22.3 -
Holstein 17 2,578.0 9.0 8.0 -
1B 3,204.1 62.4 69.7 -
I - 5.0 - -
M. Cutaneus 1A - 20.0 - -
) Totland
Nowegian | 2224 Myosin _ B - /5.0 - - and
cattle months ATPase | - 30.0 - - Kryvi
M. (1991)
Longissimus IA - 37.0 - -
thoracis B B 330 _ B
| 700-800 18.0 - -
0 month IIA 700-800 42.0 - -
Bovine
German 1B 700-800 18.0 - -
Angus | 900-1,100 15.0 - -
2 months 1A~ 900-1,100 20.0 - -
M. ; 1B 1,200-1,400 65.0 - - Wegner
Bull Semitendi- XA%'PC) sin et al.
nosus ase | 600-700 20.0 - - (2000)
0 month IIA 600-700 30.0 - -
1B 650-750 50.0 - -
Galloway
| 700-800 20.0 - -
2 months A 700-800 15.0 - -
1B 1,200-1,300 65.0 - -
I 30.0 - -
’ Heifer
charolals,  and cul A 15.0 - -
Blond ’ cow L
d'aquitaine, 4120 -, - ,/zlé/mus Myosin I8 55.0 B - (e:?rgfl
Aubrac, months mg . ATPase | 29.0 _ _ 2012‘
Salers. 0racis . ( )
U s oo
1B 47.0 - -
| 3,050 6.6 - -
DO’;‘;S“C A 3480 36 - -
) R
, M. Myosin 1B 6,210 89.8 - - i
Porcine——— - 5.5 months Semimembra ATF_’a_se I 3,890 166 Puolanne
nosus activity , . (2004)
Wild pig IA 3,230 16.1 -
1B 3,760 67.3 -
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Muscle fiber characteristics

Species  Breed Sex Age '\ﬂgfﬂf Typing . Fiber size Relative fiber Relative fiber Fiber densitz Reference
method  'YP® (CSA, um?)  area (%)  number (%) (number/mm?)
I 4,000-4,150 7.5 - -
Lo,,g,“.ﬁé,mus A 3,800-3,900 5.0 - -
ZZ%Z%SF '\%25]” IIX 52505350  31.0 - -
o s | B 51005200  56.5 - Kim et al.
barrow " 'Sgifscgi”js | 5,005,200 9.0 - - (2019)
Longissimus bution A 4,450-4,550 45 - -
%@7 IX 7,5007,600  28.0 - -
1B 7,350-7,450 58.5 - -
| 1,737 - 56.93 -
2.5 months 1A 717 - 14.71 -
M. Myosin IIB 1,104 - 28.37 - Dai et al.
Landrace Longissitmus é;ﬁ’vaﬁi | 2414 - 73.50 - (2009)
3.5 months A 1,252 - 12.59 -
IIB 1,675 - 13.91 -
| 4,169.07 10.56 11.36 26.05
Castrated A 421211 7.59 8.23 18.50
M. Myosin  |IB  4,784.55 81.88 80.41 183.79 Jeong
LYD 6 months Longissimus ATPase et al.
thoracis activity | 4,539.10 14.81 13.81 33.18 (2017)
Females A 4,894.67 10.65 9.88 24.72
IIB 4,237.55 74.55 76.29 188.32
= 2 (androgenT} testosterone 5)°f 23l TiAF o], 3 2R A= & 9 HjX] F8olA AR BT 52 £

A At A 9 AR Al S0 7RISk AoE Bl
E3 QIck(Jurie et al., 1999; Picard and Gagaoua, 2020).

Zdf S840 |E9| A
A 243§ B 489 olaletd S4ute] Au

A o A% A7tlM HILE K Choi and Kim, 2009; Joo
et al., 2013; Karlsson et al., 1993; Kim et al., 2010; Kim et
al., 2018). A2l 2400 wet =5 & ofjvA] thAr £t
SelA) 3 0|2 Qla] A% AHEQl BAF B Sedo] &(H)o] £
slo] 4199] A, 94, Bae U Al AgEcka deiA
QITH(oo et al., 2013). T2jt ol2fgt HoRe ThRE: ALt 4]
o] 2898 L ER)014 AT} S8l Ao A4t Pl
=50 et 7= Hwang 5(2019)9] Bl oj= d5qt A
Xoltt. Hwang 5(2019)9] AGollA B4 M. longissimus
dorsi, M. psoas major, M. semimembranosus 2 M. gluteus
mediusZ OPFO 2 BAG 24T S0 TAZ E4siol
HISHIeh 9 Aol 1 H82 B, 7 &4 9 ddriet
5o A E Uil B, 4% /3 1B 8 &4
2 Aot o] AHHAE Ul Z0® HAsIgiH. of

2013; Kim et al., 2010; Kim et al., 20142} S-ASH A3 Y
Bl Zoloh & 9 7] I5of W A= AR S48
Ad80] Fd EAT] Aade] et ARt ofye} At &
4 9 ¥5-siss 52 5o WA= S8R vt Qo
(Cheng et al., 2020; Cheng et al., 2021). o]2|3t A+ A=
= 9 =59 A 2 d5-sts A Al FE M B F
A AstE AHslr] sl 7835 Ams &-8d 4 Utk 1
L, 94 2 g9 F4 HHE SRt AR B0l et 7]
At v mxIgE Aol

ol
=

In

T8 BEste 2HRE e B4, 55
oFY Rof ufe} 2714 i 3744 ohge] f
% Gao} ol 280 Husie

oft J

=

:ﬁ‘é“i
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YIS A= Heh OeRE 891, S A &, A& Als
SOl gt 771 ARt AAoln, 24 S It o
ol s AR 5 Wi oA tiAr 540 Bt A+ ESt
RIS 4= QUlot. 24t obd=} = S| el of
T A= A9 Qe Aol wWEkA, 4 B Jav]e) £
e, B 2z A 24 o6 9 de-shesel S N
Al Sl Hiet 712 A=z 289 o Sle 2w S0 Bt

A7k Bk otk 499 Bast Uek
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