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ABSTRACT

The purpose of this study is to understand histologic characteristics and

meat quality of various pig breeds and Jeju black pigs and screen crossbred
black pigs with superior meat quality based on the correlation of histologic
outcomes of biopsy on Jeju black pigs and after slaughter. It analyzed muscle
quality of breeds such as Jeju black pigs(JBP) LYD, Berkshire (B), Yorkshire
(Y), Duroc (D), Landrace (L) and Meishan(M) and cross—section and
composition of muscle fiber (Chapter 3). It analyzed the composition of
muscle fiber in living pigs by collecting their muscular system and verified
the composition of muscle fiber by collecting the muscular system in the
same area after slaughter (Chapter 4). Then, it screened crossbred black pigs
with high ratio of a specific muscle fiber, by analyzing the correlation
between the composition muscle fiber in living pigs and that after slaughter.
Some effects of weaning weight and weaning age on meat quality of pigs
were analyzed to use them in screening pigs in the process of crossbred.
In chapter 3 and 4, pH, drip loss, cooking loss and shear force were
conducted to measure meat quality. In chapter 4, NPPC marbling and color
score were additionally conducted. Both muscle fibers in bioped samples and
those after slaughter were stained by using myofibrillae adenosine
triphosphatase staining methods.

Piglests were divided into one group with D21 (18~24 days) and other
group with D28 (25~35 days), according to weaning age. Each group of
weaning age was divided into three blocks according to weights (L, M, and
H) per weaning. Weights in the group with the weaning age of D21 and
other group with that of D28 were divided into 5.9+0.1kg (L), 7.3+0.1kg (M)
and 9.0+0.3kg (H), and 58+0.1kg (L), 7.4+0.1kg (M), 92+0.1kg (H),
respectively.

The results of chapter 3 showed that JBP had the lowest carcass weight,



and that Meishan(M) had the highest backfat thickness, while LYD had the
lowest backfat thickness(” < 0.05). The highest scores of NPPC marbling
were shown for LYD, D and L, while the lowest score for M (P < 0.05).
The score of JBP was significantly higher than that of M, but was lower
than those of other breeds. The measurement of lightness (L*) was highest
for M, whereas it was lowest for B (P < 0.05). The measurement of redness
(a*) was highest for D and that of yellowness (b*) was highest for JBP (P,
0.05). The value of drip loss was highest for M (6.13%), while it was lowest
for B and D breed (2.29%) (£ < 0.05). The measurement of cooking loss was
lowest for LYD (23.39%), indicating that the cooking loss of LYD was better
than that of other breeds(P < 0.05) and there were not significant differences
among them. The muscle fibers were analyzed by cross—sectional area (CAS),
fiber number composition (FNC) and fiber are composition (FAC). An
analysis of CAS shows that the values of CAS were highest for type I, Ila
and IIb of LYD, while those were lowest for all types of muscle fibers in M
(P < 0.05). The FNC was highest for type I of muscle fiber in JBP and D,
while it was lowest for type IIa of it in JBP (P < 0.05). It was lowest for
type IIb of muscle fiber in D and was highest in B, while there were no
significant differences among remaining breeds. The FAC was highest for
type I of muscle fiber in JBP (P < 0.05). There were no significant
differences in FAC among other breeds, except for type Ila in JBP. It was
lowest for type IIB in D, while there were no significant differences among
remaining breeds.

In chapter 4, longissimus thoracts in 1122 piglets of crossbred black pigs
were collected and analyzed to examine the relationship between the
composition of biopsy muscle fiber and meat quality. Types I of Biopsy Fiber
Area (BFA) has a positive correlation with fiber area composition (FAC) after
slaughter (r = 0.12, P < 0.05) but has a negative correlation with IIb (r =
-0.15, P < 0.05). Type I of Biopsy Fiber Area Composition (BFAC) has a

_Vi_



positive correlation with that of BFAC after slaughter(r = 048 P < 0.05) but
has a negative correlation with IIb(r = -0.41, P < 0.05). An analysis of the
correlation between the findings of biopsy analysis and meat quality exhibited
that there is a positive correlation between drip loss and type I of BFA(G=
048 P < 0.05). There was a positive correlation between type 1 of BFAC
and final pH and NPPC color, while there was a negative correlation between
it and measurement items of water binding capacity, including drip loss for
24h and for 48h and cooking loss (r = -0.08, r = -0.11, r = -0.08, P < 0.05,
respectively). Total fiber number and fiber density for the 2th generation
were higher than those for the 1th and the 3rd generation, and there was no
difference between the 1th and the 3rd generation. The mean area of muscle
fiber was lowest for the 2th generation (P < 0.001), while there is no
difference between the 1th and the 3rd generation (P < 0.001). Average areas
of type Ila and type IIb were lowest for the 2th generation and high for the
1th and 3rd generation, the difference among them was not significant. The
composition of type I of muscle fiber was lowest for the 1th generation,
followed by the 3rd generation, and then the 2th generation (£ < 0.001).
Type IIb was highest for the 1th generation followed by the 3rd generation,
and then the 2th generation (P < 0.001). The average size of type I increased
over generations, and the composition and the number of are also increased.
Some measurement items including FFU, Drip loss for 24h and for 48h and
cooking loss were better for the 2th and the 3rd generation than for the 1th
generation. The population with higher composition of type I was selected
and crossbred, to find that the measurements of carcass color exhibited the
same tendency of those of previous lightness and redness. The NPPC color
values were increased over generations (2 < 0.001).

In chapter 5, the number of weaning piglets used in an experiment was
468 (252 females and 216 males), weaning ages were divided into 21

days(D21) and 28 days (D28), and weaning weights were also categorized

- Vil -



into low(L), middle(M) and high(H) group (P < 0.05). Carcass weights of
pigs were affected by weaning ages and weaning weights. The L group with
D21 had higher carcass weights than those of other groups (£ < 0.05). The
L group with lower weaning weights had the highest growth rate, regardless
of weaning ages, and the L group with D 28 has the highest carcass
weights. The NPPC marbling score was higher for D 21 than for D28 (P <
0.05), and the H group with D 21 had the highest score. Each of the
lightness(L*) and the redness(a*) was affected by weaning weights and
weaning ages, respectively (P < 0.05). The drip loss was not affected by
weaning ages, and other measurement items of water binding capacity were
not affected by weaning ages and weaning weights. The measurements of
drip loss were higher for piglets with D28 than for those with D21, however,
those that ranged from 1.76 to 2.92% were within the normal range. An
analysis of the correlation between weaning ages and weaning weight showed
that the latter increased according to the former(r = 0.26, P < 0.05). They
had negative correlations with carcass weights(r = -0.17, P < 0.05) and drip
loss(r = -026, P < 001, r = -022, P < 0.05). In addition, they had no

significant correlation with carcass color, one of quality evaluation items.
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CHAPTER 2

LITERATURE REVIEW
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dego] e ik = dinpaolw, A o] FHstaL A HFo] o] H XA
ol Wol AsHAen, A= FAE &S 250 kg, A 300~350 kg =
ojtt, BA dWiutAA HUdR B g ASFE 554
ol WSk A
Y A B A FUS AR S FEe] SEHEA oo gt
Aoz wolAg wEo] FE3AtHDerek & Alain, 2013). ol & |4 @
Edo]aFol A stol E(LAM)FS wHlste] “wlo]d &7 HA S whEo] 1896

FyuEhs 19629 dES S Ae =dEAT dEdelas 4 v

2 7HAA lew, 1 Ay ddd o5 7HAa dlew wHne 7HEA)

b FHm AR FEFEAACE Faksit fes ZAe ol Ax dFgFow
wol dojglem &7 Alelrt H§2 wolth vy st sk ©hde] lon, ~Ed
2~ Z 3% (Porcine stress syndrome, PSS)o] ¥ASH7] %= 3th(Taylor & Roese,

2005). W43k vl 5ol S4ste] WAL ol §3m, AREEH 47

& R EAEAE F3sto] Bol AgEE EFFolth

2.2 8 3 X (Yorkshire)

QaMe= A7l kA Yy, T, L olgh= FAo7F 2o, | =
Z1ete dakA= =] 234 FONolth F=ol A= 2kx]sto] E(large white)
g=, AT faMes gaaMddA Fdd BEF FFow AAHSR
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2.4 ¥ A M (Berkshire)

HAaMe] ik g War Folelth HarEe 7192 dxelA
300934, 288 ZEA(Oilver Cromwel)e wthzt H=aA FUNe 49
(Reading) A1 ol A FAIoFF & stut7F A5 TASAA Aol Lt 224
9 HaMe F24 e ¢le Aoy, HZd e FF e AA(RAA, fA)
o] Fol Bol7|= gtt SiamFT W FTHHAIE wFHJ oW, g AAtS 1A
A7l 2 sto] AR =S Al 7| sk Sl th(American Berkshire Association).
17861 F-E] 18601744 43]el A XA o 5F(Large Black)olth =&, A=ZF
Siam#&, Neopolitan®, Suffolk® 5<& wu] 3 g sSZumE St ATS

aAste] FFow AAHJMHFTHSZAIATGA)., =l m=xo=z 1823
= HA3, s W FF4 wdstds W S 8 2390 vebdbA ml= ol

S-utetel = 19309 W = e, AAFE A Al ol &H AT AA
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(FA71dE A347%), A4k stetg]e] SA(HAA7IEE Al 256%), BT 70l
(HA7Id= AB40%), AF S-EFHA7IEE A5465) 2 AF SHAHA
ZIdE Al 5503) = F TEolH, AFEs AFrk1986d A1) AlF 59201349

A )el olo] AF SHAA 37FHAE HArsta vk A A AbSS A=

A A o] Fofxom, AbEX A A oA A= G Aol 4t
=, BAEE AR AAARe A=, BAEE ARARe] AR E, dEfsE A

§Ae AFE W AF AYe] AFE 59 o|Fom

T FETE AAYH AFE S Aed2 198690 &= solA AHE

=2 hERe da 29 HAE TIeds 7150 9
, FEbA(1651 ~1653), A T4 (1780~1789d), AT o3 %] (1793d), Al
(18999) Bl ZAAN tiEofA o] AF=oA H2 8le] HiA7F Ab5E A
= 7150l deldth(E A3, 2015).

M

Be B Bdest dn d5 S AT SHA, Agah SHA], Al S A,
oy FullA B &Y FHA ol Jrvh(Yang et al, 2005). kAR 22 A
me Aol AES ZHAAL glan, av) HHow ARE ] A el

=
BAEE7E =elal ik o]l "olx = T el Slth(Moon, 2004). A= A= v
K

SaAnh Aol wekstn Wajoln], 379 Hzre] $5eha

T,

[e)
‘.Elr
of T Ao dHA Ut Bo] Fof I VEko] & v Jow
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o]tH(Cho et al.,
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Aerobic Anerobic
(Krebs Cycle) __BYrwatﬁ.ﬁ_______.__ﬁ(““ oxygen)
ACEtViEDA Lacti;: Acid
Mitochondria Liver
ATr T

Figure 1. Z5dA A S5o=2 AP (ZSUALY ¥

5ol FF ogs &S AT duAZE Hasi, F oduA Y
ATPo|t}. ATPE phosphocreatine®] #3f, 7] A AL & 714 thAalel o8] A
Aot =% FolE 274 dabdl 9@ oluA FFS TuEa, 714 dAb
ol ATPE AT stAW, Seale] 5% g ATPAAo] Fehs
T3 olgke] o o]} WA H A ol ApFAFA o] AAETH Aberle et al., 2013).

Ao = 43S Frh(Karlsson et al, 1999). S A= EFo] ulg} ksl EAS

L gL s J5Ee) o] Hy, i) T 5 e 578 Rl
A Ak
FAL R 2RTR) Bl gov], oo # AT ST AW

A H(Warriss & Brown., 1987). dytxo g 117]9 #F4d& PSE (Pale, Soft,
Exudative), RSE (Red, Soft, Exudative)) RFN (Red, Firm, Non-exudative) %
DFD (Dark, firm, dry)o= udth o] & 7P vpghz st 17| Agdle] Ax

- O
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o a2y ofE 7lES Abgelok skl e Al geol= /it

Table. 1 =% ¥4 7|1& 47 3%

Source Quality pH24h L* ) WHC
Categories Drip loss FFU
PSE - >58 >5 -
Kauffman RSE - 52-58 >5 -
et al.(1993) RFN - 52-58 <5 -
DFD - <52 <5 -
PSE <6.0 >50 >5 -
Warner RSE <6.0 42-50 >5 -
et al. (1993) RFN <6.0 42-50 <5 -
DFD >6.0 <42 <5 -
PSE - >55 - >100
Maganhini RSE - 47-55 - >100
et al.(2007) RFN - 47-55 - <100
DFD - <47 - <100
PSE - >53 - -
Maganhini
et al.(2007) HEN ) 4705 ) i
DFD - <45 - -
PSE <6.0 >50 - >80
Faucitano RSE <6.0 43-48 - >80
et al. (2010) RFN <6.0 43-48 - <80
DFD >6.0 <42 - <80

Henrique et al., 2016
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51 =A(7D)e HF pH7F 20 mA= ¥F

AR 252 pH= 7.0 ~ 7.3AFo] o]t (Tarrant et al, 1972; Bendal, 1975;

Kyla-Puhju et al, 2004). <52 pHE Z4 @49 3% 7152 & 4+ A

L& fFAET 25 pH A AEe oiaF 2 724 S48l o

A AT, B2 B A4 @9HA| (monocarboxylate  transporters)?] =8-S Hbol

Na+/H+1L 3k @42t o]F5& SalA] A fFolA 2iks olsAA <5U pHE
=

FA R o2 g $F Al2"le A71F tiALE Fa AU E vt

[r
rr

ANA pHO AT FAE WA AN, 4% 2EHAE s A 5
o] pHE 6.3~ 657H4] "@ojd & gt} wmepa =4 A 2Edas 459 pHE
HaAA ALS WAL 2 o] F

pHA 3} £Xv =5 A2 A Z5ulo] o] &7Fsdk oAl el <]
1} (Briskey & Lawrie, 1961; Hamm, 1977; Warriss et al.,, 1989). A& =) 9

pH= B8, 43 #ddo] gloy, o= AfAor £§ Fdd &= 71,

B
PSES¥ #&dd oA pHZE we A ARF EACA A
(myofibrillar) % 749 A (sarcoplasmic protein)®] WA= R FHo] A3l
© AS® yewgt o2 =Ale] %x7] pHE 58Wu ugton LA 2R

38Tl FA¥ Aoz BuEATHHonikel et al, 1986). welA] =5 & &
o] pHA 8t £x2e B, 4 A% 73 247, A= 3 a7]e 7
A skt (Briskey, 1964; Asghar & Pearson, 1980; Seideman et al, 1984; Bendall

& Swatland, 1988; Offer & Knight, 1988).

=% % #A9 pHe 709 4<% AHdA ARFtAbZE s HF
pH(ultimate pH, pHu)”7} 54 ~ 5.6°] At} 54U pH ®Wst= 714 A} 213
I ol wE A SA- 7 2 slel] JFE W=rh(Pearson et al, 1989). =5
.=

ok
X
flo
m  fo

olgtz 7+A3F Agolwt siFdHt 3 pHAGSEEE A= S vz
Aoz orH Al Honike (1987) pH7F Yre42 SAo] FulaAdvta B g
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ofr

A

rlr

A == o

Lo

A A A2EHAE

— =

ﬂ%
rlo
ol
__>|‘I_'44

so] WMAsta, =5 & =Ae

% PSE%°] ®tH(Santoro & Faucitano, 1996). PSES-ol] thal AA|3s] A
w2 HF pH, =9 oY, =3 wmE s 5o udd A =9
to] A Soh(Offer & Knight, 1988b; Offer, 1991; Van Laack et al., 2000;
Sams & Alvarado., 2004). ZZ /WA 741 €] pH A&t eol wep il w4 o
2749, Ae 3} vpolele] 7huE FAstH WS WS 5 ArH(Offer, 1991).
7} 3~6A1%F o]l FZEHTaylor &
Dant, 1971). Skell A <=3k npe} o] Abe pHZFA O] A9, A &= AMFUiA
T mA = Gl deid = F g A
=

o AAFEL woltd FHS T vk

nee] 5% HA=AE FA 9

atl

o

52 43 23] ZadA

A Fol7] Wi &7 nA"EANA 7HE S35 HTroy & Kerry, 2010).

719 AEe A<l mlo] @ ZFE M (myoglobin) ¥ d 22 &4 (hemoglobin)
o] e}t shehA AH], 2gal 171 &8 540 9% W F, WAl U
Eaboll o] gl th(Livingston & Brown, 1981). ®o] 7)o FWHo| =d3
A vpbe]l wslk glo] "o AdR7E wkAbE TH(Swatland, 1992). 25l So)3t ¥l
< WFEE AeA EoAAAY FaEY, 54 a2 giftEo] mloleE®

FoAth 2 w7 SN0 B EF WAAIL HAT e

r!I.
=

4

< a71E Sdehe Be ARE AdAYAL, vlelegeNle) §3 &

71387} ZolEo] Mol AART o FwstA Hol== Fuh(Offer et al,
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1989; Swatland, 1992).
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5o oo m S iy & o T ® o = o oy W T
oo o o= o A 0 S w < ™ = M © SRl
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MetMb(Fe3+)

Autoxidation ~Reduction Autoxidation

Oxygenation
Mb (Fe?*) | > MbO,(Fe?*)

Deoxygenation

Figure 2. A& Z WA 9 myoglobing 43 2&

5.3 B8 (Water holding capacity, WHC)

F9] o 75%7F TS st ok uE T8 A AR o <
20%, A& = AW o] oF 5%, ©stE oF 1% 18lal vERY, wjdlgo] of
1%°]t}.

S FES R ZSAE Abo]l F3tol EAg AT ALl <

ru

X

o} & A9 (sarcolemma) Alel, <4 F < (muscle fiber bundles)oll A 2
o

(Offer & Cousins, 1992).

o
L
Zakl

s, AFUAL 270 AN AREA wBHAE @AW, A4 A% D 5
glov, W% F dgoR 4/ ABLh oleld nAFE Kol %o 2
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fils)
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21 o]t} (Elisabeth, 2005). &5 7F&o] dojA B

| = vebr] o]t

9|

=2 &

3

&

r

|
—_

fie)
o]
el
Kl

R
Hp
=

4

X
e
o]
o

fro!

S A8l 27 74E AEL F

ﬁo

W

% 9l tH(Elisabeth, 2005).

T A wet 2g4 gE=2AT 71% ~ 75%

2 Bau¥ i 9o (Hodgson et al, 1991; Huff-Lonergan et al., 2005), 4%

oF 1~3%(Offer & Knight,

o
T

(Drip loss, fr#l5%)

=]
-

e

o]/

N
ol

U, ol 71

28

g A g

HA 1o

s

o] ™% (lightness, L")#ko] o}

)

St ¥ 35 vk (klauffman et al., 1992).
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6. =52 74
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Fiber Sarcoplasmic
reticulum

Perimysium 15y
i

Nucleus

Endomysium

Myafibril
& JOURLA SCIINCE N’ 276 0CTOBRE 2000

=X]: Listrat et al, 2016

Figure 3. 4ut&Q =59 +4

AT 7hE] AT 30~40% B =5 AA S, 53 ol¢s Fal &

T FAsv, e duAs Agstn Ak ks S%212 A4 2719

wepo] ThE of 30074 AREAH wE FRAG FATE TAYFAA 0y
St 9L WAl 2ol ARAoR AT T F Yx WS BEF Tx2E A D

Atk FARF7E o] ZE(muscle fiber bundle)S o] Fil, &5 Ho L&

(muscle)S  o]Ztt. A H-(muscle fiber)s= QFe Atz ¢l A9

S o] F 1 ZF W (perimysium)el 98] 24 thdo] AR EC LS ke
Az Fo 9sA ISAHEE 8L Jdow, st a7 Suts

o,
ot
i)
2
v
ry
Jpx
o
_O|L
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21 tHBechtel, 1986).
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=13
o
T

_q]

§ ol ol wey T ol

o 2

ol

—_—

T

]
L)

Lo wElA Fx

=27 Yepdt

<+ (Total number of fibers, TNF)<}

&

Efol] mhefA,
< @A A (Cross—sectional area of fibers, CSAF)=Z

[}

hYA
s

i)

H 15 o (Ruusunen &

=]

o
Puolanne, 1997; Rehfeldt et al., 2000), &%¢ FA < 117]¢ *

o] 3
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o]t}(Joo et al., 2013).

TNF¢} CASF$¢}

ke
T

_‘|

3

E
=



of we} ®F 8 4 dvk(Schiaffino & Reggiani, 1996; Klont et al, 1998;

Karlsson et al., 1999). #d3 &, T2 (), 22 FHNA AHS5H 7150

PE 3ol FAE Aol BT olelF ANe FA4, BAA 2l o
A AAEY % A-F oAb g A5 Aesel Aol frk wmd 2Af
FR, 2Ah 24 5L 54 089 BAE® URd 9¥e Fol, £F F B

rld
o
Jo
1o,
S
=il
rlr
=
>
]
oX,
o
B>
)
BN
oX,
=
to
>
of\
i3
o
5
&

2

5

=
)

Q

<

<

= 4714 FF7F Ak slow-oxidative(type I), fast oxdio—glycolytic(type Ila) L
2]l fast glycolytic(type IIx H+= IIb)Z #7F3tH(SChiaffino & Reggiani,
1996). o2&k ofe] 7HA Aol SAFFES st o gelstrztA il A
T717ke] AR g 24T 72 5 ® A S 2A1E HE A
FHol AoFAr) oy BF W2 EE o 2853 Jdoh(Bottinelli, &
Reggiani, 2000).

o5 AESeA dutdow FRsteE WS A, &bl mhol o4l
ATPase HFg-9] <tAA Abolo] 7% $th(Brooke & Kaiser, 1970). wlo] Al
ATPase WF&<2 <Al e 3paoz FFdtel oA #&3HA AHSHEH. B
st WHele] pHolA o8] v & (preincubations)d 875 AAstY] 37HA] EF
(type I, Ia, IIb)= F+&3cH(Brooke & Kaiser, 1970). Type I & pH 43 ~ 4.6
ol A euujstH ATPase’t &/do] ¥™, pH 10.301A4 onjajds s v
44& Yetdth Type b= pH 104014 dujujd & 49 =& S84S5 23
tHLind & Kernell, 1991).

N
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Table. 2 2439 W2H 54

[ [TA 1D:¢ [1B
Contraction speed +1) T A+ S
Myofibrillar ATPase + +++ ++++ 4+
Contraction threshold + +++ 4+ o+
Contraction time per day ++++ +H++ +4++ +
Fatigue resistance o+ ++++ ++ +
Oxidative metabolism 4 t++ 44+ ++ +
Glycolytic metabolism + ++++ + o+
Phosphocreatine + -+ +t S
Glycogen + o+ +H++ 4+
Triglycerides ot t++ 44 + +
Phospholipids +4+++ +4++ +++ +
Vascularization +t++ 44 + o+ +
Myoglobin 4+ ++++ ++ +
Buffering capacity + +++ +++++ +tt++
Z line width 4 t++ +++ +++ +
Diameter ++ +,++ e+t 4

U +: very low; ++low; +++medium; ++++:high; +++++very high.

Listrat et al,. (2016)
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o
&
rl

Afr 240 §ZEAA AA= FF

Ao Aok Mage 259 AT avle] FAC Y¢S A=
220l (Ryu & Kim, 2005; Rehfeldt & Kuhn, 2006). TNF¢} CASF&= A =2 #t
HE #ACl Jdom S5gds Fo AHHAE 7HAAL Adth(Rehfeldt et al,
2000, Picard et al., 2006). TNF7} =& = A= <AF A717F 2A%ew, TNFF
7V A3 s 2717 2 SlAEY ARV =2 pHE H A3, drip loss®E
= YElsth(engerken et al., 1997). <+ Type 19 ¥ &3} drip losse} 541
o] WEete Fo F#AAE AthRyu & kim, 2006). ©]9F FFolE A type
IIbx %< drip loss¥ 22 B8 SAIYSN Ao ZAAAE B

PA= AT TR T 24 A 2AZHEY, o= A A del o
Zloll= 24 F ol GEFE ton, ofFoE 2

%
Adr 27178 et S5 7ol S7kskA @ vh(Rehfeldt et al., 2000). whehA]

U
o

3 (Gentry et al., 2002; Ryu & Kim, 2006).
25 A WgEF(intramuscular  fat, IMF)&#&  117]9]  di(taste), THEA
(juiciness)¥ Fv|(flavor)o] Ae¢S T+ 7F4 L3 Q2lo]al, genotype, A,

AR E el ol f4 2 87 adlel o8 AW oHE IMFI L A%

al
(joo et al, 1999). A3 thA} Z7]| fast-twich™Alf+ sidz8&S 33}
wheba] A IBH &2 59 pHeF &9 FdaA7E AtHRyu & kim

AFG 4580 ZElm A 2 zAake] dhge A B 24 [HT fFoA o

I~
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L3S B (Choe et al., 2008)

Myosin isoformso] 4] MHC fast isoform 338 kv ajd Ao Ao A
HAAZE Qo ZEFA 2 59 pHetE Ho Ad#AAYE duk. MHC slow
isoform3t &S =822 FEFH FS5pHSE Fo] AdHdAAC dom, ALS Ak
S A FEabe o FuaAzE Aok Choi et al, 2007). 5t MHC slow

isoform¥ @S 712l Z50] AFFE 243 3wl wAgdo] o HPH et B
Z_

|

315 9 HChoi et al., 2006). Fast-twitch & slow-twich % Rt} 39
kA wgdE A E A (sarcoplasmic reticulum), T-#, Z-bandE 7FA 1L
223 fast twich<t’d< z-bandE& TAstE d¥dLe =%
iz Fao o 97t (Xiong, 2004). weEkA gl W A T
ol wE Aol AAEH WA FRol wit AR e §d 54dor dH
st 4= 9t (Browker et al, 2005). W2 A Ao =59 AN ZTHHF 2

el thal A Ao, ofell WES 2ofsaitt

- PSESA® &4, A% BEygo] B33 =K fast-twitch7} o 2ds}
(Warner et al., 1993).

- PSESolA A thAbe] £x9F =59 4 Astes 244 type IIbe] M &
72 A3 5 JHRyu & kim, 2005).

- Drip loss&= type I3 MMAS] v &¥+= Ho A3t b} =
Aol AHAATE Aok 49 WE S A type I8} F-o] AddA
Ao Heme MAiote= Ao A7 A th(Henckel et al., 1997).

)

do

|17F a4
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6.3 =59 AA=ZZ (Biopsy) AAt

A (biopsy)= ¥|H5 AAskA @i, 7FEH7E Bl (T e)e o5

Stephanie, 2013.
Figure 4. Biopsy ©|-&% 29 AW, &% 23 A}

Ville et al. (1992)& Aoldle ofd #iA 9 <55 MESHst= WS A3
At} 10~25kge]l M7= A o] thE Y- (biceps femoris)ol Al 2F 108 mgel A7 %=
s AEFete] 25l ANAEFSE SAHSUT BHEES St sH2S 5T
A= Valin (1982)el o3 M=o, idd od ¢S AAs] A+
5 B4ste] §HAAE AFs9th Cheah & Cheah (1992)= Landrace x
Yorkshire x Duroc¥®} Landrace x Large white pig® ¥ n#ZEE zZ+zF PSS+
Z}H(Halothane gentype) R-/F R (NN, Nn, nn)2Z A AAFA 60

kg wl M. Longissimus dorsiLD)ol A AZE3e] W43 pHE =439}
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o] w==¥ A A LDE AMFAs] A 194 pH, FZF pH, Drip loss& =
ate] biopsy HlolEl9} Blulete] PSES3 RSESS o Satdlth. Hofdle A
o] LDolIA Azsle] pHeF R4=S 43t &2 e (Halothane) o] A <&
Al Aot FAHAE St BaeHo] g HAE Adsts o AFEH A
ojHH B Aol BHE o]&ste] ALF tiitel ¥¥FE F halothaneE =
A7lsstal 2 o Fo] 7Me3hs HoFAtHLahucky et al, 1982; Lahucky et
al, 1993.). WA FSoA FE A FFE S7HA7]E RNgenes AE3vdlx
&34 AFE 5 A tH(Fernandez, et al., 1992;Fernande, et al., 1990). & <toll = =l
A7 A EA sk 559 WA JAA#RAE B 7] fete] S o] &3k
A A4S A FH S| skatole, indoled] FEE =43t Aolgl: HAo =
59, 565791, dWel @F-9) = v GF2elA ALAES AF s F-9]
of W& skatole ¥ indole’s == =7 H|u3} th(Raffael et al., 2016).

7. "X olw

HA AL w7 BREY IAEES E=ol7] Aste ERAEE 3~4F Aol
o o]#& AAFTHKIm et al, 2017). oW ZFE "Ho]A 2L =AR HAA
o, EfolA AtnE AgHe AVIE At gAaYe Hste B2 2Ef A
of =% A "Hrh AMZL =ALNA T2 FE ol AolA HHA FAH PE5S
Holw, A4d Ao wmE FAPFoR ATl &AL WiEH AL dgs A
o2 W7l Yeldth(Yin, 2013). 3FA 9 Weary et al. (2002)= =71 AL
st AR qEs AN ArHoR s W wE AIZto] ALEAdo] 3

o] FA/do] Wy Fojeva sttt weEkA ol & Al D= dH, Al

Yoy
-

i

J

il

o~

F 2 EA B3 nedc @k AA ol fUAN AFL olF F AFA o
97 gre 4
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CHAPTER 3

ABSTRACT

x4 54 A9snd A
A= e o] (L), Wl AN, £2A(Y) 2 AAnEFLYD)e] o] &=}, JBP}

7 22 EATS HITHP < 0.05). M2 7MY =& SAYTFAE Bion,
LYD7} 71 9+ #S HATHP < 0.05). NPPC marbling score A} ZA 3ol A
+ LYD, D, ¥ Lo] =2 & HYon Mol v #& RIATHP < 0.05). JBP
= MEY fFoAom =& e BIAAT, UHA FFEUE 932 S Yl
ot WE(Ls)E Mol 7 =2 gs How, witi® BrF 7P w2 WE §e
BATHP < 0.05). =@l = D7F 7Hd =2 ghe Blen, FA%(bx)=
JBP7}F 7Fd =kt (P < 0.05). #FeElS5EF2 Mol 7HE %2 #(6.13%)=

o, B, DFo] 7F $r2(2.29%) #S RITHP < 0.05). 7tEuF S4 2o
M= LYD7F 23.39% % 7Hd v s ®ol tgE FFol dlal taidEe] ¢
g Ao® FRAHJIL(P < 0.05), 4HA FFE Foll= 74 Aot HAEHA|
gt A= BFYY 9 A (cross-sectional area, CAS), <+ 7NH]&
(fiber number composition, FNC) 2 <A1 WA #®] & (fiber area composition,

FAC)Z #43}le] ettt CASEA A3 LYD7F 4% type I, la 2 1Ib &

50
i

lo

T =S e Halow, whiE M2 wAd 24

o
o
CAS#HE EATHP < 0.05). FNCe] 24 daE d¥rw, JBPe D= 7H =



S ZAHF type I B &S HYow, JBPE tE £ W s e AR
type Ha¥] &S HATHP < 0.05). <7 type IIboll A= D7F 7F8 e v &5

Bola, B7F 7HE wE e BAAN, UHH FFe els el Aozt
UERUA] g kth FACo A JBP= 34 type I t& E35° Hl&l =2 H&
S HYHP < 0.05). Type Ia, [IbE thE E2d) Hls] Xe v&S BATHP
< 0.05). Type lax JBPE Al&Jsti ymA FF3rE fFo4 2bol7h vpeRY
A ESkth Type Ibe D7F 7H 92 @S Blow, UmA gdaodr= 24

Aol 7t pERA gk,

_47_



2016 AF=W 7t AMSF4E AdEd 89 §97F 3% Hvie, &
A7F 473 29 whg]) = X)+= 558 5dwhE], 1ela Hrol 1708 mpevb A&
Atk =HA L] A 109 HAReh 159k (37.1%) Fte st B F4E A
By 20161 850,574 HAZE mHHAoH, o]FolA FH AL 1747670 ] =
oF 205%% ZAMEATHA T E-HAAE, 2016). A 317]] A
Wool A Wi AH A7 10 T 34, 5] 3~4 FYsteE A

e]
o
W gmelw, 7hE AdEsts PR AR BEE gide] Folds ek

rlo
i

N
e
2
—_

AoE HAHJ(FEEH, 2017). = HFEoZ ALEHL Jv FF2
Landrace, Yorkshire % Duroc&S w33 A ¢S (LYD)S] W= 2] &} A 2ff =}
AE NS AFE AAHAIE Ak A A= Sl Wil 2A[F7F e
ol A3 54 7HA Yut(§in et al, 2001). AFENAM AFSEH I Q)
HA = A=A A} NFSHAZ 26k, N SHA= dvk SHA g e
ARt Ay AN S A B wFFEst vl vdstel AR AT

2 ssts ojfth AFgol @ FAAe] F3olw AHA] Ego] wopglo]

Hggol wshAol ws) =i, 5w stk ole] weh Y R KPS ol
= EE APl AN ol §F 959 92 AP PSESH 2L o
< Aol W@ ATFE GFsA A

A o]

< ;Ao =4 B2 54 54 vu(Choi et
al, 2005), Ae=HA =etAT R Al W& FH54(Cho et al., 2007), A=
Ao A 24 (Kim et al, 2009), A2l A1 ¢+ Landrace m3t=9] #4d 574
ek A5(Jin et al, 2005 Kim et al, 2013) so] Atk 2y 7h=F S A
ek A= AT AdAAGe] =S T dukd A ohe] AHstE fete] &
¥ Moon (2004) ¥ Yang et al. (2005)2] H.i7} @AF-ojt} H Ao A= A
T AdelA A= AF AF SHAe] FEA3 Sl v A Al #E
A e FEFY =5 F 549 Aolis &

Asto] FF3 FHA o

r o
_O|L
K
i
ofN
3
=
ylit
r
o
do
BN
ox,
dob

L
L

Ll
e

# 24 Aoz AgsnA wt
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AR

F Al A& (Animals & Experimental design)

Aol AR A= obdl el YERHATHTable 3). /i< S A 302+F,
A wxE LYD, 1015, Berkshire(B) 2115, Duroc(D) 80+, Landrace(L)104
+, Meishan(M) 1107, ¥ Yorkshire(Y) 685F5 ©o]&3t oW AF /N S A
= AFe 53 s34 Ads AAstdn, A= T 670 =5l A

AFHAATG. B FA =2 E5FA =5 §F HEA N S4< pHE 54383

o

Table 3. A g o] &9 £FE dA FF

=E AA 4A A
Jeju Black pig (JBP) 156 146 302
Landrace x Yorkshire x duroc (LYD) 51 50 101
Berkshire (B) 106 105 211
Duroc (D) 42 38 80
Landrace (L) 44 60 104
Meishan (M) 52 58 110
Yorkshire (Y) 36 32 68
Total 487 489 976

S}

Auy “AA SAZ(ongissimus m., & thoracic

=
vertebrae) ¥HE Adste], 4 #48Y 2HF 24 Eo2 YErh 24T
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Ag2 AdAE A7](05em x 0.5em x 1.0em)E A 3t Tissue Embedding

e

Cassetteso] Wol HAALE F& WE sto], AFAE &4 &4 A7HA -8
0C<e Deep freezerol|l H A3 v AlAH 7] (CM1950, Leica co., Mannheim,
Germany)< ©]&3te] 10~20m FAZ AHSY mATPase &AW (Brooke &

Kaiser, 1970)= ol&3&to] <HFE A4 advh 4" A= dvds &6

#AsF o olnx] HA  xZ g (Image-pro@plus, Image & Graphics,
Seoul, Korea)s ©|-&3te], <4 I, la ¥ IIb M7FAZ 573t 48kt
ZF Algd oF 30070 o]l A fFE A4S Y, 2A4E e AR B

cross—sectional area(ym, CAS), fiber number composition(%) % fiber area

compositon(%)& ZA}s T}

pH
AYE 45 o] At A FF(Longissimus thoracis)®] THI} 8 Alo] =
Asle] =&H S Aol portable pH meter(206-pH2, Testo, Germany)= 4}

Yste] pHE SASAT ST 455 AFste] A2HAT)o B 5 2443

§ A (Meat color)
34 Y4s HES AW dA] A §5F 7Y 8 AlolE AUstY =&

=

o

j =
SAZ

=

H b &7 Fd =% A1 ¥ Chromameter(CR-300,

o
AL

30
Minolta co., Tokyo, Japan)< ©]&3&}e] 3HA HHEsle] A&t 4 FE
%= (Lightness, L*), A2 % (redness, a*), 183 22 % (yellow, bx)o]™, o]uj
Ab8% Minolta Chromameter?] WA ZFEMAS Y = 935 x = 03132, v =

031982 % #3533t & A A5E 3H wkEsle] =A 314}

B 43 (Water-holding capacity)
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}‘

1) 2 %% Drip loss)
el 5 %2 Honikel (1987)9] SAWHE o]&3to] =5 Tald 274
o] CoreE ol&3slo AlnE AMFH 3 F FAE 543 F shackelo] 2o
polyetheylen bagl. & ¥7]E Adtslar FHo] i E o] 24 Gr= HolF
ATk A4Tol 48A7F Bt & fFEld S5FS Hx Tl gk wiEsEs AL
Skt
Drip 1055(%) = 2zl Alg F7(g) - 48AIF & AlgF7(g) X100
Az Alg £7(g)
2) 7F¥ 7H2(Cooking loss)
SATE dAHI A7](2em x 4em x 6cm)E ZEho] FAE AT T
polyeheylene bago.2 &7|7F §lEs dabsto] 2 % wg 71493 F2 water
bath(KMC-1205W1, Vision Co., USA)(&T)dl €&t} A5 AF2%7F 70T
FgdstH, HF2mo mdstd Aol F= S A3l o
= AN & FAE SAHs] HEEE YL
718 )—‘.’— +7(g) X100

FA(g) -
A (g

A 7
7t A

2 74
bagoll A 7ol FWe S

o

Cooking loss(%)
Instron(compac-100; Sun

&7 (Warner-Bratzler shear force)
& 7H Warner-Bratzler Shear force, WBSF)
o] g3alo] EA s

Kl
scientific co., Tokyo, Japan)
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Table 4. Instron A& 3t

Items conditions
Pre Test Speed 2.00mm/s
Post Test Speed 10.00mn/s
Target Value 20.0mm
Trigger load 5.00g
Test Speed 1.00mm/s
Cycle Count 1
Probe TA-SBA
TA-BT kit

Fixture

E A £ 4 (statistical analysis)

7 BAetEdlg Ao Ay= SAS(SAS, 2002) 2139 General linear
model(GLM) ®WH o= A5t ar, Ag4+ H 7t ¥+ Duncan® thsd AW

(multiple range test) 2% F33tAh FoF+S 5% o2 st oy, 7+ &

i

Adge AR wEeAn Uehe.
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ol
)
o
ol

A ¥t 7 2 NPPC marbling score

S AW 774 2 NPPC marbling scoreE Figure 59 YEFWHT =4
I JBP7F 71 @ EAFES R (P < 0.05). LYDE JBPEG
o FoAE HolA Fokth YO B7F M =2 AT
HAARE U A 5F 9 =&l 7994 Aol gtk AW ¥/ A3E
HAEA MF 7H 578 Ae® yewon, LYD7F 7 We @hs B,
Aoz Rl HIAHPL < 0.05). JBP= M, D % YrRUE XYW FA7F ¢F
LYDE Y= F733A4%, B o Ly #9974 zel7h it WliAge s
2ol 7] 93 NPPC marbling scorezAl A3pol M= LYD, D, ¥ Lo] &<
S HYoem Mol 7Mg 92 Fs HATHP < 0.05). JBPE MHEUY o8 o=
S e AN UmA EFFERTE 22 g et

Ae EAA FEe Aol melm Ayl e Ao Feld Utk o @

k1
2l
ofN

’

bt ol
AN
3
i

2
of
ol
o

Tt o]

Hir
22
o mx

55
=

i

Y

N

shal oAl g FwFol Hlal Aol =9, ¥ =AFS Btk Choi et al,
(2005)e] AF-elA D LYDS ZAlE& ZH7F 87.7 kg, 869 kge H i, Kim
et al, (2017)9] Aol AF FHA ] =AFo] 729 kg2 A AT
SA FAe e FFo vlete] Y7F A oR gk AowE d#A o
U (Fjelkner-Modig & Persson, 1986), ¥ <oA= A
S @S UEdlt d9SAES AtRol Aol Fa, SlANE dAdo] =2
FEow 4 A Ad=(Suzuki et al, 2003) D= =2 NPPC marbling scores H
Roew, A FAR FAE AoZ Uyt LYDY 4

o
o
AWE FFol 4 A tebweh oW Auks HAmLE
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JBP= 71 w2 EAFY LYDEOE =2 SAYW F/AE Rien, MTS
Aeletal 7Hg W WA EE Bt BES LEFoly DF B SlA Y=
7F ol sde FElg Aolrt dvkar B

Suzuki et al., 2013), JBP= BZ XU
A = o] Sl ol o v A}
ol At} shAIRE sl A w4 B onSS d&dstA &) Asi=E 4 IRt
of HW ZF3}E dfof sk, oju] =AFo] ¥ NAEe] EFE shA Hdh W
g EAFol Wil sAW FAE WA dEhdnh shARE dA g A7
A% o] T7HKim et al, 2013)3F7] wii-oll AEAH4 2 =X

=
=
S4e 1 o g3 NAE A B §Fo] s oF dh

pH 2 54

Figure 59 =3 % 4583 24A7F pHE YEMNA T ALS 458 pHE JBP
7F 7V w=E @e EA, LYDVF B 22 #@s HATHP < 0.05. Lt Ye
45%A pHE o)A o & o7t YepubA gston, ymx & +F B, D, M
Eoh 52§ BHAATHP < 0.05). AR 24413 pHEA A= Meo] 7HE v

azle] =elststA Aol g 7R olw Fad dHEE pHelt o] 23 pHE
o] Hrolw, AFo] B4 9§ J3FS v A PSESI 2

2 FA &2 T2 #FHo = ALoZ HuHEUtHHonikel & Fischer, 1977,
Joo et al, 1999; Ryu et al., 2005). PSE&-& Al5 o w2 pH7Zse #do] 9o
W, Sl Bla] 2~4u) w2 L5558 Holw FHF pHr 540l3tE B =A<
s Fola vy WA dlo] o] o] "ol Aow dHA gl
tH(Joo et al, 1999; Ryu et al, 2005). ¥ A3 Ao JBP ¥ UwWx EFE
& EF A4 e HF pHZE vEbweh shAINE JBPE M B2 ®EE 1o
Fo] AFS Al St S AAC g A7 2o Ao R dekdrt
Table 5o+ #F4E 4 54 2315 et 95l SHAIAAAE= M
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1
s

o

1 M =

rlo
ftlo

Zelow, W= B7F /b W Wk #E BT <
0.05). A =(ax)oll A= D7F 7 &2 @S Eaen, A= (bs)= JBP7F 7HE
ES e e < 005). £ Aol Lx 34 A 44~50 Abeldl] ®
grElo] glom, Joo et al. (1999)9] A7ZA el A Ao efel qlvk ¥x

ghol 50 o]iolW PSES O % M5atil 438t vrow DEDS o2 wuhalgdtt
a3y Mo A9 7P =L BERS BAsd, olzd Ave A AuE v
o} #o]l HF pH7E wtol fAlo s & sox Addnt v M e A
TpHE ¥l B W= 7 ¥ #@e B =59 HFpHe 49 1

i1
4y
L)
B\
o
i1
"

£ Table 69 YEAT F8]&55F3S =743 Drip loss
A= Mol 7HE =& #(6.13%)E HEAoH, B, DFol 7HE @2(2.29%) @<
HATHP < 0.09). 7tEad=F S8 47 = LYD7F 2339% = 7Hd @2 @s
ol thE FFo vsf rtditEe] 4 Aow FRAFEJAL(P < 0.05), A
FEE (o= FoA Aol7F wASA skt Mo] %2 Drip loss#ts Ko
7HE Baggo]l Y Rlow Holw olYdt Aite tE AR ILA B
#F pHel @ d ol wigst AadArt dvke A5 A3ek A sk vH(Warner
et al,. 1997). Figure 5914 Mo] 7}Fg ¥ #HF pHE EAvh JBPE 3.09%9
Drip loss® ®H$oew, M3} LYD th2o & Y& drip lossE HI o, AAH9
el & Xtk Choi et al. (2005 D, L, Y, 2 LYDE AHEHA B} B
FHo] ottt B # dAFolA = B3 D Eue Eaggo] kAN
um A FEAE FoA Aok vEtuAl ekt Choi et al. (2005)9] <17l
o

o] §¢ A 210~2709 ASEYoH, ANE Se] 4ol ol U 7

J



=4 54
FEE 2HG 54 2N WSS Table 79 btk 2HAE Bd @

M2 (Cross-sectional area, CAS), <A1 704 H|E&(fiber number composition,
FNC) % 24+ W3 H]&(fiber area composition, FAC)® 4]3}lo] e}
LYD7F </ type I, la B IIb 27 7bd =2 ghs nolon,
B typeo] 7HY 92 CASHES HATHP < 0.05).
JBPel A4+ type IIbe= LYD®F 9l% ApolE HolA FdAE LYDE A9
st O £33 v BHU o Ee S EATHP < 0.05). JBP2 4 type 1
& LYDHET W& f& m3loy, LYDE A9d b2 FF D, METE =2
TS HATHP < 0.05). AT Do} Yol= 94 zbol7} YA gkt
FNCe #4 ZA¥g Asud, JBP9 DE 7HE =2 2% type [ &
fom, JBP= te FF By Mg v A type MavlE&S EATHP
0.05). <4 type IIbel A= D7F 74 2 H| &S B, B7F 74 =2 "l &
S BHAAT UymA FFE Lol Fd4 Zol7t yEbUA gt
AT Fiol WE Z7Hl&S dUEd FACOlA JBP= <4+ type I&
2 EFF v & HE&S BAHP < 0.05). Type Ila, IIhi= tE FF0 H)
S WSS BAT(P < 0.05). Type llax= JBPE Alejatal vA] FF3ke
= T4 #ol7F YEhYA] &kt Type IIB= D7F 7Fg &2 @& RHom,
Uz gEo s o4 Aozt yEbubA et 24w AV e 2N S
Ao AT AHaAE de Aor2 ®BiH vk (Karlsson
et al., 1993; Renand et al., 2001; Ryu & Kim, 2006; Kim et al., 2013). X 1L9]

l

=

=4 54 % 54

ol

wEE, 245 type be] 2717 23 wjgo] oW fho] A g3, w5

o Wi fAlo] B my] S4o] Edtin . =A% 277 43, A

)
e

-
Aoz B2 HE&EZ FAH A A= AFSdAF 27] pHZF =31 &

Aol v Ao g HuEAtH(Lengerken et al., 1997). ¥ Aol A Do A% tf
B FTEY AR type IIbY FAel wdew, 54 54 T drip loss¢t

WBSF&= 22 ks Btk Mo 4% 244 type b7k FACOlA 7HE =2
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Foz =AY, FNCE Brpgoz 714 =& ke yehygsd, $2 =4
T Y9 drip lossE& RAFAY. 4
WE g R ARAAE HolH, Ibe] FAo] w2
FHBAY e ATt dAEATHRyu et al., 2006).
JBPE= CASelA 7Hd &2 IIb @S RAARE FNCS FACOA = <43
type I°o] 7V =& A2 Ueyt EAlFo] Frtetd IIB7F F71sk=
= YA A &4 Choi & Oh, 2016). t& F& Eu type 13274 9]
JBPY =AF& 714 wreko ] NPPC marbling score®= 2312 Mugoz 7}
A ogrekth. 29 type 18] =Z7)7F Akd o] -, Okshjerg et al. (1994)<]
AT AdE BH AR A7) A2 type 17} type [H.t w2okal sElt
TAFel 7P B3| JBPw A type [0 A7]7F IbRE Y ASkd Ao = 7
Sl o] chapterv #7 w9 HAAAA iAo ALEE7] flEte] A
H R ow, chapter 49 #H#| Z27]ARE 7E/MES S A H@xe 4 4
WS 9fske] 2AE AT

type I drip loss®}

[e]
o
A4ole nedel Ao

2
4
S

iy
52
)

_57_



90 4

%8 _ 35 "
T 86 A AR E 30 1 I': BC
= : | w5 i)
| W oag
2 S - =
=)
2 = 15
2 &
= —
il I [ |
&
5 4
i+ T
Be LYD B D IBP YD B D L M ¥
Breed Breed
3%
30 A A o]
= . .
525 B 6.2
E 20 c 6.0
£ S s538 =]
g s g g
o a, 56 =
% (R i
0.5 4 -
[XVE 540 ' T T v 1
B LY B o JEF LY B D L .8 | ¥
Breed Breed

JBP, Jeju black pig; LYD, three-way crossbred pig (Landrace x Yorkshire x Duroc); B, Berkshire; D, Duroc; L, Landrace; M, Meishan; Y, Yorkshire.
Significance (p<0.05) is indicated by different letters (A-F).
Figure 5. AFMZF S A4 I ArsY =4 A3 A
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.J._ll-

Warner-Bratzler hear force (N)
Y

1% 4
36 4
34+ + :
IBF LYD R D L M Y
Breed

JBP, Jeju black pig; LYD, three-way crosshred pig (Landrace x Yorkshire x Duroc); B, Berkshire; D, Duroc; L, Landrace; M, Meishan; Y,
Yorkshire. Significance (p<0.05) is indicated by different letters (A-C).

Figure 6. AF/43F A R = ALS siA 9 Adrt 3 23
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Table 5. AFAZF SHA S FUl ALS HAe 54 54 25

Breed

JBP LYD B D L M %
Livhiness (Le) 46,53 46.828 44.39 46.39 46,65 49.56" 45,765
& (0.22) (0.36) (0.22) 0.27) (0.42) (0.32) (0.35)
Redness (a%) 6.83P 7.06P 6.98P 7764 7.355¢ 6.70° 75648
(0.07) (0.12) (0.08) (0.18) 0.17) (0.12) (0.15)
vl . 3238 2,785 2.14C 2.097B 2,75 3,038 2,65
CHOWNESS (0.08) (0.10) (0.05) (0.10) (0.13) (0.09) (0.11)

Data are means (SE).
AD Means with different superscripts in the same row are significantly different (p<0.05).

Abbreviations: JBP, Jeju black pig; LYD, three-way crossbred pig (Landrace x Yorkshire x Duroc); B, Berkshire; D, Duroc; L, Landrace; M,
Meishan; Y,Yorkshire
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Table 6. AF A% FHA% ) A% A9 Bsd 34 A3

Breed
JBP LYD B D L M %
. 3.095¢ 3538 2.29P 2.29P 273D 6.13% 075D
Drip loss (%) (0.10) (0.21) (0.10) 0.22) 0.23) (0.20) (0.22)
. 27.65% 23.398 26.00* 26.06" 26.534 26.06" 25.984
Cooking loss (%9 0.23) (0.85) (0.32) (0.64) (0.63) (0.47) (0.63)

Data are means (SE).
AD Means with different superscripts in the same row are significantly different (p<0.05).

Abbreviations: JBP, Jeju black pig; LYD, three-way crossbred pig (Landrace x Yorkshire x Duroc); B, Berkshire; D, Duroc; L, Landrace; M,
Meishan; Y,Yorkshire
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Table 7. AF AF FHAGL Sl AS HA 9 247 53 £4 Hln 23

Breed

JBP LYD B D L

=
!

Cross—sectional area (um)

Tve 1 3397°¢ 4135 3563°  2933° 3290 2301 3289"C
yp (213.2)  (265.0) (8452 (1428 (1755  (478)  (212.3)

Tvee Ta 2057AB 32534 29124B  20922AB 96008 2149¢ 27248
ype (164.9) (2338) (54.72) (181.3) (1236)  (534)  (120.7)

Tvpe TIb 5684* 5930* 4672° 46715 47795 3937¢ 4865°
ype (263.4)  (324.9) (79.2) (185.8)  (195.7) (83.8) (169.7)

Fiber number composition (%)

Tvee I 15.79% 11418 7.93¢ 14324 1065° 1053® 10778
yp (1.35) (112 (037 (114 105 (049  (0.89)

Tvee Ta 9.31% 1458%  1293*  1327%  1343*  13.17%  14.49*
ype 0.71)  (1.04) (041 (086 (089 (047  (0.78)

Tvee b 74905 74.01%¢  79.14%  72.40° 75.92°B¢  7630%B  74.73B¢
ype (1.36) (1.78) (0.49) (1.27) (1.38) (0.65) (1.22)

Fiber area composition (%)

T I 12294 873B¢ 6.59" 9978 784 682°P  7.89¢P
ype 067) 078 (031 (075 (078 (031  (067)

Tooe [ 007 8.80A 8.67A 9.09% 8.49A 8.014 9.46*
ype 027 071 028 (057 (063 (031  (056)

Tvee TIb 84.05%  8247°"  8473%  8094°  8368% 85174 8265
ype (0.90) (1.25) (0.39) (0.82) (0.97) (0.44) (0.95)

Data are means (SE).
AD ©Neans with different superscripts in the same row are significantly  different (p<0.05)

Abbreviations: JBP, Jeju black pig; LYD, three-way crossbred pig (Landrace x Yorkshire x
Duroc); B, Berkshire; D, Duroc; L, Landrace; M, Meishan; Y,Yorkshire
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CHAPTER 4

gobde A9 2HH 24 540 £F F =4 43 3

Fd3e] #AE st S o8t 2S5 7t
o] f-of o]F o] &3] MdtE MAES wuje] o] & S, <
wstel 54 N gl tieiA AT AN SEi A A= 11220k 9 S A
=5 AFHE EAsTE AA A WA (Biopsy fiber area, BFA)3HE9]
type [& =3 3 A WA B S (Fiber Area Composition, FAC)¥} A9 Az
< 005 Eom, Ibste &9 Ad#AAG= -0.15 P < 0.05)
2 ®Byo. A 2A4F HAY S Biopsy Fiber Area Composition, BFAC)9]
type [¥ £ & A type [9] W4 H &2 A2 Ao AAAAG= 048 P <
i, 2 Ibeb= F9 A#AAA (=-041, P < 0.05)E HAT}
A7 B4 Avpel §H 3] AuAAS B3 A drip losse} typee] 1 BFA
= Ao FHBAG= 048 P < 0.09)E EAH. FHE pH, NPPC color¢t BFAC
type [ Ao oA (A7 = 046, = 010, P < 0.05)5 H3lon, ByE =
352l drip loss24h, drip loss 48h, cooking loss®&¥l+= o AaaA (22t
r= -0.08, = -0.11, = -0.08, P < 0.05)& Xt}
A 4+ (Total fiber Number), 41 =X (Fiber density): 2A4th7} 1
Aol 2oh & gS 2oow, 1A 3ad= 2ol 7F YEVA] et
g 24 F " A7](mean area)s= 2AItHAl A 7R e (P < 0.00D)S ESA
AL, 1A e 34 Zrell= ZFolzh e Al etk Al type T Ht WA
(type I area)> 3AUH7F 149}t 24t B} =2 &S HIATHP < 0.001). type

T

S|
L.
3
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HNa H+H 4 (type Ila area)¥} type IIb Ht B & (type IIb area)> 247} 74
e fhs B, 1At AtV =2 dhs EAAIRE ol A Afole= uERY
A eFkth. AT type 18] W& 2AS AHEW 1AH7F 240 3A ) Bop uE
LS HATHP < 0.001). type Ilax 241t A7 He 3S BATHP
0.001). 24 M 248 AT EA type [9] v &2 1AU7F /M3 @2 §
9, 34T, 24T o2 UERTHP < 0.001). Type b 147 7Hg
FE wglow, 3Ad, 24t Eo® UEsth(P < 0.001). <A type 19] %
A717F A7 AvA AR ew, 24 vlsoly g HlER S8
B8 ZAH3Eo| A= FFU, Drip loss 24, 434)17F &4 A3 % cooking loss

= 1A B 24t ek SAITHZE e Aem FAAEdT Type 19] 4] =

mlE
T A

>~

HH‘

flo

=
of,
BT

2= NAE At s s Ay SA9 A9 ko] Rl HAAE ZgAn
o} & AgS BAY A7t F71stH A NPPC color@te]l =4 4= Ath(P

< 0.001).
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=
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=
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o 1A

Ab= 1,112718
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F Al A& (Animals & Experimental design)
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Type | HHH|E 10%0|& o
2:-Type | 7HHIE 10%01%

SALHE

—
.

M hH4 olg

YES YES

YES 1. Type | HEH|E 10%0| &
ZHA| M 2. _Type | 7Zi=H| & 10%0}&
F=OF M MY

No

No

# THHE, ey

Figure 7. A& /8=

4% 243 EA E4 (Histochemical analysis)
(1) A4 (biopsy) A& 2=

AEAL A M SE=ARR o] F8Hy] H5FR) N 27] A AR o]&aty] 9

gt AZEY S Qste], HAE HA Bl nA4sAY ZdolE o
skl AT AMFH FHE TRTFE AFH st dAE A%Est

Biopsy Needle(C1410B, BARD TRUGUIDE, Bard, USA)E A&ttt Ad#
Coaxial biopsy needle 13 g Ale]#dl A7 7 ecmo]™ Guide core®} needleZ T4
o] At A T needle> AAE g}t Core Biopsy instrument(Gun)(C1410B,
BARD MAX-CORE, Bard, USA)E °]&ste] Al&siA AEs AF ok A=
needledl Al E&&tx] @u R AAAxo]l WZAAZY o]F  Tissue

embedding cassetteZ Eg]ste] AA| Ao Hol HIAST. AMEHe] FEH
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Wsd e biopsy &S 2ol HA FHor 7] Wi, &% 23
= #ste] dAA AN B olwH Y 229 HAHES wE7] fstd
A HAAZ 2= O.C.T(Opimal Cutting Temperature) Compund(Tissue-Tek
4583, Sakura Finetek, Ltd., Toyko, Japan)E ©|&3}9] biopsy# &S 7l2&2 1
AstA k. v AAHA 7 (CM1950, Leica co., Mannheim, Germany)Z AF&3lo] 10
m FAE AR Sofol= Fghols F ARSIl Ao o] &tk IAlRw o
A8 myofibrillar adenosine triphosphatase staing methods(Brooke & Kaiser,
197008 ®el wet dgedrt. =5 5 AHE AER AEAZ ga=e] 3
Ho] 10m FA= dHsto], Edol= =

4) A7 27 o

o A= biopsyA &2 ZAFE Av A (DM2500, Leica, Germany)g AH&3}
of ZJdEQa, olmx A =ZF g (Image-pro@plus, Image & Graphics,
Seoul, Korea)& ©| &3] @9 H A <A S (fiber number), <A ©H 7
(fiber area)2 =A3stA L, <A 74 W] & (Fiber number composition), =73+

™4 H]&(Fiber area composition)& Zl4ts}% T

AYE 450l At #i x| 9] F3=(Longissimus thoracis)®] 7TH 3 8H Alo]E
HAMEte] w=EFH SAd portable pH meter(206-pH2, Testo, Germany)< At
A3t pHE A A 54T d58E Q3 ste] A2 (A4T)o B 5 2443

o] At & FU W o pHE FABAT

S 4 (Meat color)
75 Yo HES Ad HA4 24 FF 7HI 8 AlolE AUlste] v
™ 30471 Chromameter(CR-300,

g sAd

Rkl
o
of{
N
of\
=2
b
(i
>
Y
ol
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Minolta co., Tokyo, Japan)< ©]-&3fe] 3HA HEE
W % (Lightness, L#), &M% (redness, a*), 1#] il 34 % (yellow, b*)o]™, o]uj

AF&%¥ Minolta Chromameter?] WA FFEAIAS Y = 935 x = 03132, v =

y
Y ARE 39 uEse] 459

o

0.3198=% =3}

g (Water-holding capacity)
(1) %3 5% Drip loss)
frel §5 %2 Honikel(1987)9] SAMH S ol &ate] =% Al A4 4em9
Cores ©o]&3te] A8E AFH & F, FAE FAHI F shackeld 2
polyetheylen bag® = =
ATk 4Tl 48A7F Bat = fFeld §5FS A2 FA o

skl

3 x9] Al F(g) - 482 & Al277(g)
Bz A= F(g)

%100

Drip loss(%) =

(2) 7FE 7F#(Cooking loss)

i
AN
2
rok
i

AZE dAE A7](2 cm x 4 ecm x 6 cm)E Zrekdjo] FA

-

oj

polyeheylene bag®. .2 7|7} §lEs Habsio] 2 < wlg 714s

bath(KMC-1205W1, Vision Co., USA)(85C)ell 2Eth.
7b 2 m7kA] Thdete, HAF2 ke =gt o] Awr FEs A7 o
bagell Al 7ol &M S AAR F FAE FAste] MEER e

—
T
(3]
A

sR=8

)
Cooking loss(%) =
71E A FA(e
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(3) o 3}# &5 (Filter-paper fluid uptake)
Kauffman(1986)¢] "<& o]-&3te] AAsAth 54
AE] 20~3087F EHS A224T£2)- 7] Fol =FA2 F AF 55
cm?] 72| (Advantec #1)E FWol| &13] Lol A7}t F58

< A& (Elt202, Sartorius co., USA)S o] &3l F43}ch

=

6) NPPC Color$} Marbling

&% A4+ NPPC %+ (NPPC, 2002)=

SE 18~64 123 10802 &

o] Af Q= FHold F57t ES5%

o] g3te] &oto = Hrtstglch A
TIAR AFIGd goz ek 13

) 2] ol o] molri,

No 1. (L*:61) No 2. (L*55) No 3.(L*49

No 6.(L*37)

No 5.(L*37)

No 4.(L=43)

Z:America’s Pork Producers and the Pork Checkoff

Figure 9. NPPC & $A
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Z*]: America’s Pork Producers and the Pork Checkoff

Figure 10. NPPC & w}&

o

FAgEEE SAS(SAS, 2002) E2139] General linear model'dH o2 ¥

Ak, Atz Het H o= Duncan® ts 7 AW (multiple range test) &

= FPEAT. A= A A, AH 2% 23 =5 § 249 Ay 9
ofE aAlFE olEste H7HH U
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Azl g3t AINE Table 89 YERWTE 4 Hir A7](fiber area)ol Al

S type 19 2719 HAA ASE(%) FEo Aol ABBAIHr = 0.14,
P < 0.05)7F e o™,  typellb=Z 719} AAA 49 SA = SH= A

rr
ry

%
Ho
(4

o] AT GERETHr = 011, P < 0.05). YA o2 oA
A3 ARy 2 =R AHAATE vEhA T AT
(Fiber Area Composition. FAC)o| A= typellatx= ©] Al d9d5A #H(ke), 21Y
Azke), A8 A 43 SAZF ke), A A AFELS F9 FHHAAE debiln
(ZYzt r = -011, = -0.10, r =-0.14 , r = -0.21, P < 0.05). FAC®] typelb+
Al 95 A F(ke)(r= 010, P<0.05)2 2198 AT (ke)( 7= 0.10, P < 0.05)
g3l Ho] AAAAE BAY. IAHHF 75 vl E(fiber number Composition,
FNC)¥} o] fA dFZA & (r = -0.09), 21¥ AZF(r = -0.09), HAA dIFSAF
(-0.15), 2812 HA Al AS5E(@r =-0192 F9 A#AAA(P < 0.05)S B,
ARA SARFA(r = 017+ Ao ZAAAAE BAHP < 0.05). YA &=
NM = oAl AFol7F YEbEA] et

AAxH 243 FH7HA

Ao AHAE] AT Ao}t £ F AT Ay FA Ao g
AZE Table 99 Yeliith AAA S A5 H#+=7](Biopsy mean area)s =
= 9 A% Ayl Fol Al AAAATE YERUA] LktH(P > 0.05). A A

%
A (Biopsy fiber area)dE FolA Type [# =% & A WA FACS
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#AAE AHEA HF pH(pH24h)9t NPPC Colore Ao F#A#AA (A 2r =

046, r = 010, P < 0.05)% Eow, BH4g ZHa52l drip loss24h, drip loss

48h, cooking loss@& 3= o @A (424 r = -0.08, r = -0.11, r = -0.08,

P <0055 Bu. UmA 52 Fo4 AaaAZE vdetdA gk Type

Obe] WA M &L type 19} AvtE = AE¢FS At pH24¢9F NPPC color&d &5
1

r

il
#4 QtHKim et al, 2010). A%k 2 A
= YERA gkttt SHAIRE =8 type [Ib <A A AFS tiA}

7PNA HE pH7F Gow, 4 24 & F Wk & TUHAA v)7F A
A Hols o dEA drk w2 pHE ] @A wiAo] Frhu o]

nseo] AetEs Wi A

)
—~
)
8

o)

@
&
)
S
—_
o
&

\_/

WA ¥ = (intramuscular fat, IMF)¢}F Astx2 &2 24 F 7ol ozt
tt=2™ (Klont et al, 1998), <4 W

(Larzul et al, 1997). 3 Tbe] 4# &3 IMFa=e Aol 4aatirt 9
U B eH(Kim, et al, 2013a). sHAIRE & A5 Aol A= Fo] Al Aol 7t
LA 24 Sk

=X AH L 2AF 27 st

A type 19 74 M-S st AAE AW i wwE Fate M
B oA =AEd 2 2AF 94 WeE Table 119 Yebdth 1A dIol A 24
A= NFEEA ATl 2oER oy A At el A 1At e} v =d EAF
S Bt foFHor WI(P < 00017 e Aoz delgAnl AxpHow
1A e 3AtH= AFol7t gle A= vEyth 2450l S8t type 13 Ila
o] 4 W&ol A type IIbe] Aol Frlets 2oz vewth 244

o] A7+ TAlFeo]l F7etH type [¥ IIb7F AX a1, a7t ZrolA+= o=

e
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H HHKim et al. 2013b). Choi & Oh (2016)2] <d7-o] st = = o] A A|F o]
Z743E type Tbe] 717 Agon, type [& 9149l o7} vhehiba] kg
o) WA &3} A4l g AE AAF] Zohe] B WsE e

5T ST dHA(oin area)> Z=AT FHBATE 2o v (Beattie et
al,, 1999), SA @A Fol% Aol7t HAARE 1A ek 34t o= A
ol 7} YEbA @gkom obd AWE wAF SAS TS Ao Awi
of glom 1At 3t =AF WErE IATE wekA TAE TG A g
HgtE glg Aoz g

ofj

<A F F(total fiber Number), <4+ = % (fiber density)= 247} 1A H
of At Bt =2 s EAow, 1Mol 3AtE Aol b vERA] &bt
<A Hir A7) (mean area)™ 2A oA 7HE e FH(P < 0.001)S B, 1
Aeiel 3AA hell= Zpol7F vebubAl ekkth. A type T Ht WA (type 1
area)S 3AH7F 1At 241t Hoh =& S BATHP < 0.001). type IIa
WA type IIb Hvt WAL 24 U7F 7Hg w2 & B2, 1A 9 344
b S He BAARE oA Aol yEA e tth

Az 43 24 st B &S Table 126 YERHT oA Agsh 314
2 type ] HAH| & o] ZolAFE o o

w7} oA, weEst FEst Audd
juz]
o

H
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AldiZE 7 =2 gte Bem, 3AY, 24t o2 YERETHP < 0.001).
Table 119} 129] A¥b= A4t type 19 "Ht A717F Aok AlvbdA AX S
W, 24 vgoly g v&R FUFstAh 1A A AU R Al §EE A
type I H]&©] =olA]al type IbH]&-2 Yoz IHFE2A] 7l =S Tha

A},

ﬂa

S O

A7t AUEA 2406 type 10] vl&o] Frhstgd, 1o wE §49
W3l Table 1301 UETh A1F 458 pHE AFdAle] Axe o8 @u
olm, ol A&E A b4 2 AloV|E stk Athd ALF 4583 2447 pHE
A Aol f4 2ol7h depskth 3Htt AFS45EpHA} 7 Egke.
W, AZpHE 2407k 7b whe RAo® dedthP < 0001). foHo® 3
e few glEA AmEE wE gl EgEAT. 4

il

I o

o

AL = P(L)ghS 247 AFS 457 SA S Aot 2403 5 54
BEF =2 s R < 0.001). A E(ax)= 3A T 7F 4583 244
7 EAAY BF gE AYgERT =2 S EATHP < 0001, P < 0.01). BF
2 Z=A & o A= FFU, drip loss 24, 48417F 3 drip loss=4 A3 % cooking
loss 257 1Al 2o} 241t ¢F 3At7F 958k Ao =2 gl AT
NPPC color$} marbling scoreZ Table 14 el Type 19 XAo] =&
MAE Addketo] NS g 23, A9 A5 ok ¥xet AAw SH438 2
S AFgS wih Azl S71sbEA NPPC colorgke]l A SAHHATHP <
0.001). A% G type 19 F-o A#A@AZ g+ IMFE 5o NPPC
marbling k& A7} ZF7kstAA ol Aoz FuEch dAFor £gts]
717F AA AL, WARE R Jfgu]&o] STtstHA S o
3 & A dirp loss} cooking loss =4 A=
UERSE A RE At 7 SrFebA A B o] o g-gra)
Ae Aoz Foxdl. oy oz Yrglo] Yolxm HAErt ol A

b A E AR 2R Qleke] arvle] Mol ¢ Hal AWEixl Ao dden.
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Table 8. <A

247 4G R EAYHY ARy B

A

S|
O]fA] 129 HAA] AA A HAA] . . T A A
Measure oo Zlﬂ%zo %/\‘jg 1:9;9%%;:1 ‘?——_lc‘%” %Xci i ;7‘3 ;:g’ /c:] fﬂoz} EAE AR SA=Z
ments =A% (kg ged Faee SAF =7 O(Z/r)g (k?) (kg) =7 o A
(ko) (mm) Y (ko) (mm) ° £ (mm) (mm)
rgfj; -0.02 -0.02 0.03 -0.07 0.08 -0.08 0.15 0.07 -0.03 0.03
. I -0.16 -0.16 0.09 -0.03 0.00 -0.11 0.14* -0.41 0.11 0.00 -0.11
Fiber
areza
(¢m?) a -0.17 -0.17 0.02 -0.01 -0.04 0.00 0.03 0.03 -0.05 -0.10 -0.13
Ib 0.04 0.04 0.02 -0.10 0.117 -0.05 0.13 -0.92 0.12 -0.02 0.08
I -0.04 -0.04 0.02 -0.04 0.02 0.02 0.05 0.00 0.02 0.01 -0.06
Fiber
area _ * _ * _ _ * _ * _ _ _ _
composition Ta 0.11 0.10 0.08 0.07 0.14 0.14 0.21 0.11 0.06 0.14 0.06
(%)
Iob 0.10" 0.10" -0.02 -0.02 0.06 -0.02 -0.04 0.00 0.00 0.06 0.06
I 0.02 0.02 -0.13 -0.03 0.04 0.00 -0.04 0.35 0.08 0.04 -0.04
Fiber
number 3 . B * _ - * * _ _ _ _
composition Ta 0.09 0.09 0.04 0.08 0.15 0.17 0.19 0.99 0.03 0.15 0.00
(%)
Ib 0.03 0.03 0.13 -0.04 0.06 -0.08 0.12 -0.09 -0.05 0.04 0.02

Significance: *FP < 0.05.
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Table 9. BAAN S 24 AR £F F 248 A0 4BBA 24

Measure rgggl Fiber n;fg; arlg;?farnz) Elfzg o Fi%ipggg:)?ler
ments Number Density () composition(%5) (%)
1 Ma IIb 1 Ma IIb 1 Ma IIb
Biopsy o0 -021° -0.70 0.68 033 039 071 | 004 -003 -002 | 023 004  -0.23
I 025 047 043 | 064 043 034 | 0.12° 007 -0.15"| -010 003 0.11*
%%%r Ma  -030° -053 053 | 049 075 047 | 008 021 -019°: 003 003 -001
ob  -012  -063 062 | 020 030 068 | 005 -00l -004 i 030 009 -033
Fiber I 006 -006 004 | 011" 012" 002 048 00l -04l* 047" 003 -0.38"
co?;lrpe)(?sit Ma  -016  -020 019 | 028 032 016 | -002 021 -009 | 004 014 -0.05
ion
%) b 007 009  -007 | -018 -020 -005  0.32° -012 033"  -0.31" -005 0.29"
e I 009  -015° 014" | -006 010 019° 059 002 -0.49° 070" 004 -0.57*
Cf;ur;g*;z{t Ma 013  -019° 019° & 020 018 019" | -001 024 -011" 000 023 -0.14°
ion
(%) h 0.12 021 021 | 005 -0I7 -024  -0.40" -013 0.41°  -049 012 0.49°

Significance: *P < 0.05.
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Table 10. AA 5 $2AF7 5T FHAA

Measure pH45  pH24  L#24"  a*24”  bx24”  ffu”  drip loss drip loss C‘g;i;‘g NPPC  NPPC

ments min hr hr hr hr (mg) 24hr 48 ©3 color  mmarbling
Biopsy o901 -0.04 -0.01  -0.01 0.01 -0.04 0.2 -0.03 -0.01 0.02 -0.02 0.13
' I -0.16+ 0.10 -0.04 004 007 012 0.22+ 0.23 0.01 -0.01 0.06
%%%r Oa  -0.01 0.01 0.08 0.09 0.08 0.15 -0.03  -0.05 0.01 0.25% 0.08
Ob  -0.05 0.00 -0.08 0.00 -0.09 008 0.01 0.06 0.03 -0.06 0.11

Fiber I -0.02  0.46% 0.03 -0.07 0.01 -0.03  -0.08* -0.11* -0.08« 0.10x  -005
coar;gisi Ma 0.00 0.08 0.02 0.01 0.05 0.01 -0.01 -0.02 -0.01 0.09 -0.06
F% b 000  -0.37*  -0.03 0.05 -0.04 001 0.06 0.09% 006  -0.12%  0.09
Fiber I -0.03  0.58x 004  -0.10x 0.0 -0.05 -0.11* -0.16%«  -0.07 0.10 -0.03
cmi Ha 0.00 0.08 0.02 -0.01 0.06 0.00 -0.03  -0.03 0.00 0.08 -0.04
Ff’%n) b 000  -0.46%  -0.05 0.08 -0.05 003 0.09 0.13% 005  -0.12%  0.04

U9 ightness(L*), Redness(a*) and Yellowness measured at 24 hour postmortem.

YFfu: Filter Paper Fluid uptake.
PNPPC: National Pork Producers Council color.
Significance: *P < 0.05
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Table 11. =4 44 2 ZHF 7] ¥

1M (n=126) 24N (n=388) 3A|t(n=138) Significance'

Carcass

] 73.027£8.62 70.29+5.52 72.25*+5.75 ok
Weight(kg)
Back fat ) ] b
] 21.332£4.95 20.467£4.88 18.85°£5.02 kK
thickness(mm)
Loin area(cm) 41.95P+5.23 45.70%£6.67 41.83"+6.32 Hokk
Total fiber
No 993°+193 10897294 976°+163 ok ok
(x1,000)
Fiber density b ] b
237°£40 262758 235°£29 kK
(Number/mr)
Mean . b .
) 4349°+764 4016°+964 4318*+548 *okk
area(um”)
Type I " . .
) 3480°+772 3207°£852 36727+661 *kk
area(ym®)
Typella A b A
) 2833%£764 2510°+818 2886°+624 kK
area(ym”)
Typellb . . .
) 46072£850 4312°+1117 4568%+620 *%
area(ym”)

Data are means (SD).
Wevels of significance: *xP<0.01, **xP<(.001.

¥ \ean with different superscript are significantly different in the same row.
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Table 12. 24 f ¥4 ¥

=

A Hl& W3

b

1At (n=126) 241tH(n=388) 341(n=138) Significance

Type I area

composition

(%)

Typella area

composition(%6)

Typellb area

composition

(%)

8.77°+3.03 10.18"+3.33 10.05°+3.31 otk

4.45+1.90 4.81°+2.03 5.07%+2.14 +

86.78"+3.83 85.01%£3.90 84.88"+3.65 otk

Type I
Number

composition

(%)
Typella

Number

composition

(%)
Typellb

Number

composition

(%)

10.93°+3.33 12.83"+4.26 11.91°+3.74 stk

6.91°+2.60 7.71%£2.97 7.55"+£2.89 *

82.16"£4.07 79.46°£5.01 80.54"+4.19 otk

Data are means (SD).

Levels of significance: significance: *P<0.05, #**P<0.001.

a

"“Mean with different superscript are significantly different in the same row.
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Table 13. At 53 WH3s}F

1A (n=126) 241(n=388) 3AItH(n=138)  Significance'
PHo5min 6.37°+0.33 6.38"+0.27 6.53%+0.32 .
L% 45min 37.29°+1.96 37.95+2.13 37.04°+2.19 ok
a* 45min 5.23+0.87 5.38"+0.84 6.05°+1.08 sk
b*45min 0.70+0.52 0.72+0.56 0.69+0.57 N.S
PHohour 5.75%+0.20 5.63"+0.21 5.728+0.23 ok
L*%mour 4554+3.10 46.40°+2.91 45.51"+2.98 s
A% o gour 6.24°+1.26 6.47°+0.95 7.38+1.32 .
b shour 2.20*+0.90 1.93°+0.76 1.99°+0.93 ok
FFU°(mg) 4485°+61.60  22.81°+12.35  23.44P+18.09 ok
drip loss b b
1.46°+1.61 0.91°+0.57 0.98°+0.77 ko
24hour(%)
drip loss b )
2.697+2.95 2.11°+1.12 2.06°+1.38 ok
A3hour(20)
cooking ) .
21.50°+5.56 19.76P+3.97 19.54P+5.35 Kk
loss(%)

Data are means (SD).

Tevels of significance: T P<0.1, *P<0.05, **P<0.01, **P<0.001.

21 ightness(L*), Redness(a*) and Yellowness(b*) measured at 45 minute or 24 hour

postmortem.

SFfu: Filter Paper Fluid uptake.
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Table 14. At} ¥ NPPC Score

1A (n=126) 2A4H(n=388) 3A|th(n=138) Significance!

NPPC Color 2.75"+0.38 2.31°+£0.59 2.98%+0.71 stokok
NPPC b b
L 1.83%£0.42 1.50°+£0.56 1.52°+0.75 stokok
Marbiling

Data are means (SD).
Levels of significance: **xP<0.001.

a)-c

"Mean with different superscript are significantly different in the same row.
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CHAPTER 5
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s AHA Fe AR HSHE S Be 2EH2E WEvhEnglish,
1980; van der Meulen et al. 2010). webq AlgAdFH & 74, A= AAE A
3 2 AA 3 Bgo] 5 WAt (McCracken et al., 1995). 7322l o] #-%
2] Al lo A 9] o] FA7]= 179 ~21Y Aol A o] Fojxith, ey Z7]o] =
AH o]f A|xdHlA = 12~14Y] o]l FH Y H(Dantzer & Mormede, 1981;
Maxwell & Carter 2000).

A% FHAME 289 oMol olfaki AL FAska UTHECCD, 2001). th
£ Aol sty ol f23 AW AsE Y42 AdMsE AN grz A

L:1)
R
2
2
i)
M
rlo
oY,
o%

(0]

| dom o]fA AT BAATH ol
ZpE o] 2ol 7 helolth(McConnell et al., 1987; Allen et al.,, 2010). o] ¢1-]
A 28l o] A=e] Wi AT S 85kg oldolil, olFAl AFol wL HAE
7he & HA BT 2057419 AAEC] ¥ =2 o2 Baux g thH(Mahan et al,
1998; Lawlor et al., 2002; Magowan et al., 2011).

71Edd Aad WES AR, o A" wE olf dE, AR &8,

g Al i BT S, ofF AR ATol AFAA mA= dF
of el olv] SHEAT. AR o] FAF, olF ATl =F F 7] &



R o3l chapter 404 AlgE = X% 49
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Az R UH

F A A & (Animals & Experimental design)

AFSLAA = AFAZA Fdgo] A SHA st A AP A H 3
o, K= 5759 F= 4uke] Atolol A Eold A= T 468F (A 252%F, A
21659)5 4ot B FeEs AFE SHAE ol &sklt. 4ntg] o] 7l

A A" A ol &t REd dead HIAW EeE T bk et

o

2R Aage 247 114 9 824t ol f A BHUHL 266UolFon,

e

2
T AT 73kgol At A=ELS =W 12vE]y FAR ddste] A5
oo AbR B A ALY ZRIOHE FSTSAIYESR007) S Wt Fa e AL
59 YRS Table 159 YEFHTE Table 169 YERA upe}l zFo] o] fx}&=
< ol fFdEdd wek D21(18~24UH) ¥ D2B(26~3(¢#H) F IFo=E &+
d 2% olfd FAIL, M, H)ol wef 3719 EFow i
stk D219 A$-ol+= AFS 59+0.1kg (L), 7.3+0.1kg (M) % 9.0+0.3kg (H),
D282] “d%-o]= 5.8+0.1kg (L), 7.4+0.1kg (M) % 9.2+0.1kg (H)Z ++F3FA}.
T2 190~210¢ 8 A 347H1565F/day) Wi XPHAY =5 & E=AF 5

tt

e
ol
o
32

AYEAE SRR, 1N YA BESATEE K2 54 243 NPPC
vy EE ASES vwstel shEYe W

ZUW AW F7HNPPC marbling score)

mEe d4E NPPC E&(NPPC, 20028 ol&ate] Seto w7hakln)
(Figure 12). A4E 18 ~63 183 10002 F THAZ 2588 go=z e
WaATh 132 mhEde] A9 gle Aol A7t =555 ntEdo] Fobxith
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MARBLING STANDARD 3.0 MARBLING STANDARD 4_0

- Jk -

MANBLING STANDARD 1 0.0

\ FAS J \ J

%] Liu et al.,2012
Figure 12. ¥|= <+ 33 (National Pork Producers Council, NPPC)¥ = w}

€3
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Table 15. A& 9] AE L JEAE

%7 Z7] 37

Ingredient composition (%)
Corn 497 65.3 69.3
Soybean meal 32.6 277 15.7
Wheat bran - - 5.7
Wheat 14.2 - -
Rapeseed meal - - 3.0
Molasses 0.5 4.0 4.0
Limestone 0.5 04 1.0
Tricalcium phosphate 1.6 19 0.8
NaCl 0.1 0.3 0.3
Vitamin¥ 0.1 0.1 0.1
Mineral¥ 0.1 0.1 0.1
1—Lysine HCI 0.2 0.1 0.1
p.—Methionine 0.2 - -
Antibiotic 0.3 0.1 -

Analyzed nutrient and energy

content
Crude protein (%) 195 16.0 14.0
Lysine (%) 1.2 0.9 0.8
Methionine (%) 04 0.3 0.2
Digestible energy (Mcal/kg) 35 34 3.3

t Supplied per kg of diet: 8100 IU of vitamin A, 1200 IU of vitamin D3, 45 IU of vitamin E,
2.25 mg of vitamin K, 1.5 mg of thiamin, 0.6 mg of riboflavin, 2.55 mg of pyridoxine, 0.03 mg
of vitamin B12, 195 mg of pantothenic acid, 39 mg of niacin, 0.09 mg of biotin, and 0.75 mg
of folic acid. ¥ Supplied per kg of diet: 102.7 mg of FeSO4, 04 mg of CoSO4, 67 mg of
CuS04, 54,2 mg of MnSO4, 69 mg of ZnSO4, 0.5 mg of CalO3, and 0.3 mg of Na2SeO3.
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Table 16. 9% 2 o fAFo] B A9 £F
Weaning age 21 28 S E
Weaning weight L M H L M H M
Number of pig 65 52 59 63 85 144
Weaning age(day) 215 218 220 29.0 289 283 03
Weaning weight(kg) 59 7.3 9.0 5.8 7.4 9.2 0.1

>~
>,
o
=
ol
ar

o

ol A # R FF(Longissimus thoracis)® 7THI 8H Alo]=
Asle] =&H SAlol portable pH meter(206-pH2, Testo, Germany)= 4}
Aste] pHE S48 AT dFE AFstd AAHAATC)d B & ALS

2440 Fdg WP ow pHE 43t

S A (Meat Color)

T WE HES AW A =AY FF 7AW Aol AASHe]

i

= " SAT ¥HE 308 F7] T =% A2l ¥ Chromameter(CR-300,
Minolta co., Tokyo, Japan)< ©]-&3}o] 3HA whE3lo] =A Atk AFS 244
T Fd3 o m S5 SASAY. 54 FES W =(Lightness, L*), 4
T(redness, a%), 12]a M Z(yellow, b*)oj™, oju] AlE%E  Minolta

Chromameter®] WA FF=AAS Y = 935 x = 03132, v = 0.3198% 3% =3}3t

B 43 (Water-holding capacity)
1) 2] %5 Drip loss)

el §5 %2 Honikel(1987)9] SAWHE S o]&sto] =5 Al A4 4em
o] Coregs ol&ste] AlsE AFH 3 & FAE FAHI F shackelol

Z
polyetheylen bagl. & ¥7]S Adtsla FHo] i E o] 24 ez HolF



ATt 4Tol 48A17F B &
At

Ho
Ac)
i
Ho
/N
oft
o
B
BN
-
)
=
=
ot
=
Sh
o
fr
)
r>~
_O|L

, A x9] Alg F7(g) - 48AF & A|&2F7(g)
Drip loss(%) = - X100
2lx9] Alg 2Al(g)

2) 7F49 7+=(Cooking loss)

SATE 4T 2712 cm x 4 cm x 6 cmE ZE o] FAE A3 F
polyeheylene bagl.2 7|7} §lEs Eabste] 2 ¢ wg 71493 52 water
bath(KMC-1205W1, Vision Co., USA)(85T)d ¥ &=tk A8 AF2%7F 70T
b = w7bA] 7rdety, HEFREd =getd Ao AEE FE3] 2Rt o

F bagl A Aol EWC FEE AAR F RAZ SHste] ML ek
oo,

78 A A - 719 & 27
cooking loss(%) = I () g & 24(g) %100
7t A F7(eg)
3) oA &4 (Filter-paper fluid uptake)
ox] 4 F4L Kauffman(1986)2] WS o]83sle] AAsAT. 54

& et 20~30%3F BWe ALAUT2)AA T Foll =FAN F A

E 55cm? o] ¥ X (Advantec #1)E FHo| A3 E7

2
2

<
N
NS
]Iloll
BN
rol
4
M

Lo

kS AL (Elt202, Sartorius co., USA)E o]-&3}e] =A 3t}

Z A 7+ (Texture property analysis)

TPA+ rheometer(compac-100; Sun scientific co., Tokyo, Japan)S A}-&3}
of ZA4HAIL, Bourne(1978)¢] W& ol&ste] ANEe #dFd =27](25cm x
25cm x 25cm)®E Awketo] FA15FA T probe’t A E ZlolwkE AE] HF

of, A W == 3, A9 Algro] A4 HAY. FA4 %S Table 17 e

i

o
i)
ot
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32

2+ (adhesiveness), % 84 (chewiness), 74 (gumminess)S =743t}

Table 17. Rhometer A3 %k

Setup manual z4
Pre Test Speed 2.00mm/s
Post Test Speed 10.00mm/s
Target Value 75.0%
Trigger load 10g
Test Speed 1.00mm/s
Load Range 10kg
Cycle Count 1
Probe TA52
Fixture TA-SBA

BN
)
u\l

7]

AN
o

A%

-~

5

-

7%]

0

te] 54 A3 AS peakt hardness@ts WEFH ™, ©] hardness
% 3ko] peak7bd] A@ AR, WA 2T WA peak7bA] Ay Az
of UmA g&5& yepdith webA hardnessgtol whel v A ghol

AT} Table 18 &4 WS W3
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t}. o]= o]8-3}e] “d=(hardness), 334 (cohesiveness), ¥4 (springiness), -
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DOWN upP DOWN UP

T Hardness

5]

o Fracturability

= )

=

2 B
O Area & < i \-/"
Springiness

Adhesiveness TIME ———*

%3] Food Network Solution

Figure 13. Texture Profile Analysis(TPA)34

Table 18. A7+ 574 &5 A9

A9 A3

= A4 wdd maahedl AWAA GEFANA e
(hardness) R Hdl peak

<34 A7 = adze FH 3 AL} FHA ks Al |
(cohesiveness) & FAstd+= @ 2 1] & (Area2/Area 1)

B _ =] 3 o] Al AFA o] &

ST A ELS R PUC PR rn ey e
(springiness) %ZL 5%7}@%;]14 &= ;j]‘ﬂ(BZ]A?@ ol A 1| Z7}A 9

L Probe7} A&l wojx=dl 3 WA biteol A negative
(adhesiveness) HQ3+ 39 force area(Area 3)

o s P! Alw7F FAAAY A=d A WA bite SdelA F oA
(fractuability) *=d Z a3 3 ol break’} dojd we] 3

A4 WAl AHY ARE A 4 X A
(gumminess) T Y& HFHE wtes Zd o S o F©

3] A 1A AFE) e }\g.g.}d—%/‘

(ch?w%ngss) ;ig *ZLEI}; ‘QE% *313 oA x EEA
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E7 £ ( Statistical analysis )

1A

o

Q
a

AL 2043 D213 D28) x 3(ol+A A= L, M, H)Y

of AWk R (GLM, SAS2002)

—_
fite)

—_
fite)

&3t

o]

—_
file)

iz

XH
Ty

o
=1

NPPC marbling score,

AT,
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EAF, AW 74 2 NPPC marbling score

oA I} o] FA Tl wWE Z=A|F(carcass weight), 5 AT+ (backfat
thickness) @ w}&E3 A4 (NPPC marbling score)®] A##A S Table 199 1}
el HA =ASS olF AR A olfAl ATl IS EUATHP < 0.01). ©]
FUHE21Y D21 L2FS M3 HagRo fFosd & =4 FAE =
ATt (P < 0.05). o]+d® 284(D2R)¢ L1v%E #Z2 A BRI Li1wo
MIZH3 HIgRY Fodos w2 =4 F7AS BAtP < 001). 234
D213 D289] olf HJe o= oA Aozt IATHP > 0
D215 R S 4TS EATHP < 0.01). o] AR, o] Fd= 7} #AGle] o

FAF] e ol fAES AAE] Y, FALEY 1F wrh B AL
nelFu, 98eld] ol 4% W WA EAF] FrdA tE ArdNe A
Huw, 207 ol48 A7 HAE ann AR olfE HAud o olfel @
H4gd & Aglem, 1 A% 23 y

Al2g 2w g we] dEdiva Baddu
(Hay et al., 2001; Jarvis et al., 2008). &= o]fd& o] 12 A 21¥ =
wt ol F EFeHA dGTAE, HAMS, AT Addd s o] FAHEA
= 27 ith(Fangman et al., 1996; Main et al,, 2004). ¥ 7ol A= D28
< D219 Y 2 =ATS Bilen, D8O Lise 1L =AFE BA
gk ool A M =9 AAE UEd 1F ol
e dgrrae st mAFo] FUFEhel wep SAGFAS AW
2 7ro] Z7hehtta WM sk th(Galian et al, 2009; Kim et al, 2013). —1&u}
2 ATl EAFe] ¥ D28 LaFe ANTFAE v 153 vast
oAl AFol= YEtUA] FdtHP > 0.05). 238d wiEd ATt
D21 H1geol Al Eokomn D212 D8R %2 3h& YERHTHP < 0.001).
Correa et al (2006)= &l =d A= wE FES 7 HA ol vl
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Huw, = =A%

o
o,

L

=4

rr

o axgkd bxgks EAY (Galian et al.,
2009; Kim et al.,, 2013). D2171F2 o] Al A5l #Agle] D281 FETE =4
FAZE gEkh whEbA] o] wE ax, brgho] D28o|A] uERWTE D219 LIS
M, HaF®t Z=A4Fo] =skor, olf Aol #ARle] W bxghs HIth
ShARE, =5 T 45E T 244 &

H A &gske (P > 0.05).

r
b

WHC$¢ TPA
WHCS TPAel g
loss ¥ cookig loss& =73}
AP < 0.05), & WHCEAZRAAM = olFdd H olfA ATl &S
WAl g okvh =3 o] APy o] Al AlFhe A AGol ok WHCe| g 3ol
el s HAE R AP > 0.05). Drip lossE= D2871Fo] D211% HrU} =
2 (P <0055 HIAT 176 ~ 292% = AubHd A HYAA YES:
o} PSES9] 49 6.0%°]49 =2 drip lossE HolW, H|AdSo=2 ¢ st
(Warner et al., 1997; Joo et al, 1999). 1&ju ¥ AfoA= ZE A A=
6.0% Htt A& ks HATE Table 79 Uebd A H, ol AR o] {FA A
of o3t TPASAd m X J& A A LAUTHL > 0.05).
sl AREFLAIMF) & =2 A7 A
(Blanchard et al., 1999), =4 Fo] & =AE & IMFSHEHS Holw 143
2 e dd=H(shear force)s HATtHGalian et al, 2009; Kim et al., 2013).

AT A ol FdHI olfA AT EF F Ao JFS v o=

_

bl sz

op

Lo

J|m

—

Al 98 o }_;517

=)
=1 1, T=

i)

ry

g a

ke

o 43FSth Table 50l YERE ZA =, D219 M, H1H2 D289 L1g2 =4
T FoH o R aol7b YER Y] wWiiZolth AW, A FA A= 1F3
of Zpoli= YEFA ZTHP > 0.05). NPPC viEd =4 AxE Sy F=
at, D21o] w2 74 = (hardness)#ts Hojof stx|RE Zpo] 7 YEFUA] @ UTHP
> 0.05).
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olFd®E R o|FAFTY FAAAL FHE EAH AAAA 4

oo AuaA AF()s ol&ste] ol FdR I ol FAF ol 1
S tHTable 22, Figures 14, 15). °o]fFAls<S olfd=dd wel Z7FsA Y=
026, P < 0.05); 28y =ATH= Fo FAAAE HedlaG= -020, P <
0.05). o]frd®e] =AW NPPC miE" A9 A #do] dvG= -0.17,
P < 005). olftAlF3 NPPC vhEd Hitols Ao dadaArzE yebstoy
fro)A oz glEx] &ATh Drip loss= olF4d® 9 ol FAFH Fo i
AE BAGG= -0.26, P < 0.01, = -0.22, P < 0.05). o]FdH ol o] FA] A5
2 E5 5 24N S0 mAE G FRAEAAIN fFol A AHRaAA = e

LA kTP > 0.05).

ol

R

r
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Table 19. ol FLd#F I o|FF A7 =AF, SALFA R NPPC vt=d Hsdl vAs I9F

Carcass weight (kg) 78.68 74.22 73.10 81.19 78.61 7712 1.31
Backfat thickness (mm) 22.64 21.61 23.80 22.92 22.39 21.53 0.97
NPPC marbling score 1.96 2.14 2.55 1.77 1.77 1.93 0.12

k3k

NS

skskk

k3k

NS

kk

NS

NS

NS

Levels of significance: NS, not significant; **P < 0.01; #**P < 0.001.

Abbreviations: WA, weaning age; WW, weaning weight. Data are means. NPPC, National Pork Producers Council.
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Table 20. o]+ LHF o] FF A7l pH & S vX& 94T

pH 45 min 6.45 6.41 6.38 6.32 6.37 6.29 0.06 NS NS NS
pH 24 h 5.68 5.66 5.62 5.70 5.63 5.63 0.04 NS NS NS
Meat color at 45 min
postmortem
Lightness (Lx) 3791 37.58 37.96 37.87 37.93 38.47 0.70 NS NS NS
Redness (a*) 6.06 5.76 5.52 5.54 5.27 5.61 0.26 NS NS NS
Yellowness (b*) 1.78 1.56 1.70 1.60 1.48 1.71 0.18 NS NS NS
Meat color at 24 h
postmortem
Lightness (Lx) 46.38 4451 46.64 44.27 44.23 45.86 0.67 NS sk NS
Redness (a*) 6.80 6.501 7.35 6.28 6.44 6.49 0.28 * NS NS
Yellowness (b*) 2.68 2.75 3.55 2.24 2.45 2.712 0.23 ok s NS

Levels of significance: NS, not significant; *P < 0.05; *+xP < 0.01.

Abbreviations: WA, weaning age; WW, weaning weight. Data are means.
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Table 21. o] FLdH I o FATo] BFHIY A7 v 9F

Water-holdign capacity

Filter paper fluid
uptake(mg)

Drip loss(%)
Cooking loss(%)
Texture property analysis

Hardness
Cohesiveness
Springiness
Adhesiveness
Gumminess

Chewiness

34.69

2.92
27.93

33.73
0.41
0.71

-3.49

13.80

10.90

31.11

2.61
27.86

33.76
0.38
0.65

-3.17

12.96
9.96

30.70
2.23
28.36

31.80
0.46
0.78

-2.34

15.55

12.42

26.65
2.45
27.46

32.67
0.46
0.78

-2.85

15.17

12.19

32.75

1.76
28.22

30.76
0.42
0.74

-2.67

13.31

11.24

30.44

2.08
28.38

32.00
0.42
0.73

-2.98

14.34

11.30

2.87
0.26
0.69

1.28
0.02
0.03
0.35
0.88
0.69

NS

NS

NS
NS
NS
NS
NS
NS

NS
NS
NS

NS
NS
NS
NS
NS
NS

NS
NS
NS

NS
NS
NS
NS
NS
NS

Levels of significance: NS, not significant; *P < 0.05.

Abbreviations: WA, weaning age; WW, weaning weight. Data are means.

- 111 -



Table 22. o] FLH I o|FAFo] = E2AF9 A#AAA 4

Weaning age 0.26% 0.09 -0.17x 0.02 -0.07 -0.05 —0.26%

Weanig weight -0.20%* 0.13 0.02 -0.04 0.15 -0.22%

Levels of significance: *P < 0.05; **P < 0.01. NPPC, National Pork Producers Council.
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