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AL 1

AR 4E 1 H B 2 7 - 55 (75% Duroc x 25% Taoyuan, TBP) £ = 5462
7¢ (Landrace x Yorkshire x Duroc, LYD ) 2. # & & #© (longissimus dorsi muscle )
MEZ & EINFEIN0C kil 1361224482 72 ) pF2 P
012 3% 4kp Pl -

ABREEHT > b T8-S a7t > TBP x B RTL &
dergsaz £ A E Y LDY (P<0.05) @ LYD Ad HF A ®s ~ kAo & §ed

ZEMEFTBP- 2/ PER AR 45 o TBP At 24 ) P S fhdk

B A AT LYD (P <0.05); trk 4 A fefs 24 ) prp TBP P &g <3t LYD (P <
005)- %+ E il 24 LYDPM 25> TBP (P<0.05) % 48 /] pF2_{&
FREREREF LR I REAE 2% B o TBP 2 Desmin ' j2# LYD -
v & 32~28 kDa 2 ¥ Sk Lt f2 A 4 1 IR LYD $f-op-calpain /&4 5 "L F P
B 4em 0 FE R SRR T M o g-actinin 7 B G EFRET A 4o A

B0 AFMBRFR T HkEAS 02 1aFLi8-%27 43 TBP
M A LYD i< (P<0.05); &4 %34 (CIELAB) TBP 2R E A 3R P
MEWLYD $4FRANFLE blod EFRAAETARFLE  F4 &
e > TBP Apr ¥ B35 ¥F 3> LYD (P<0.05) & ¥ F’“ LA 4 EIRs R E
BM¥LE > LYD3F %> TBP 2 4% - &f*&ﬁﬁi&ﬁ%%%“ﬁ »ADP 7 & &%
1:pF TBP % > LYD (P<0.05); @ &% 4 i¥pF Hypoxanthine ~ Inosine % % +%
Hpz £ LYD 3 * TBP ; #5793 4 » TBP 2 Cazo > Cig2 > Cig3 % 5 =~
* ke forg ppL BB M3t LYD (P<0.05)0 @ Cig1 2 B =~ 7 & forg saph vt &R
%3 LYD (P<0.05) 4 friq kit | 2d F R EMFLE - TBP &% 45
BT o TBP 22 LYD 2 Cipn "ERT # PP M 4c 3 P 3 4r (P <0.05)> @ Ci20

AR R2ZM G o LYD 2 Cig1 2 Cooa Vb GISEPF R 3 4e @ 3 4 (P <0.05) -



BF TSRl T o bpfd®at »TBPE LYD R F AL P - &jf k=

F_*

T TBPELYD % 02 % 45 F AR « iR~ ¢ > LYD sk #c
B4 BEFREC TBP Rl R F AR o &5 3™ ~a > TBP 7 3 LYD
ZARE R A MY M TBP 2 LYD S AP ETE A K SRS
435 ™M (P<005) AHrkiRA > TBP R 3 % 1353 » 2 ST 3R
PETY% > H 3 TBPAEF > LYD (P<0.05)° A& BI%A » TBP &
PP AR EXREM (P<005)  LYDRlak¥ £ 2 > pri3o 3iF TBP
B¥ %> LYD (P<0.05)-

AERSPEF-LYDEZ 2 h ek B2 F 7 & {7y 5p ¥ Hypoxanthine
» PEETBP 3 > R F &% % W TBP & LYD & - #Ffa2 % m 3 » TBP i«

BERAHEF2Lp FEERLYD i -
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FEKRETL D CEL A RS BB AR b b B0 2 b
FPEHIRER 2 e 12 LRI BPEFRERASLF RIS AMEA
FEF 220 R ELFLRLEEYF IR EA B2 g (ME 2007 ;
HergE 0 2001) -

A B AT AR L - & (1988) Ac i Edmte G B R A 2
FeFIF (Taoyuan) &4k o (Duroc) s 287 & X pMAET » AT 23 4
A B HEE FAMNZEBI RIS A-AFEI - (0% 51997) 0
WIRBBATELL L B RS AGERE G GRS (X% 51089) gy
(1981) “ ftt B 7 &2 Brpt BBk o PRIER G RO 2 RS
WA SRR M BIRE o PRI AR T RIIEFIES LI B (aF
value) > @ 7 P FIR L 52 FRI - LS A RARIRE T 2 Eer
Brlio ZREAE-SLA kAR e rr ERFRE (FF 0 2002) HiE R
ftep s g B (van Laacketal, 2001) ¢ #74 s 5L & 0 H A7 A

Wirte 1 f 2 357 43 2484 (T > 2002) -

BRESFLENGEZ 2 FRALAE SRR~ 0 ~ k4 S~ igin
ZE e i M PR F- kX 53 (Andersenetal., 2005); @

H-BPFEATTAFTARNG (I RBELREFFI ) EIT LA (40
bovR ~ B o~ WoR 2 54 2) (Bredahletal., 1998) < i ¥ iz AR UEES S R

2R R Z|ETREE 2 8 % SR (Tikk, 2007) < 7% (2008) #F 4 ¢ 45 0 4

AIRHLT S BIARA S Z SERARN . ARG KL ET g P

B

d MR EFRE P R DAEE > A Bt sek 03~ (van
Laack et al., 2001 ) -
R ERT ST 0 RRA B AR PERELR 2 FE (Bryhni et al,

2002 ; Mottram, 1998 ) - #5 75§ it Z %= kv 1 & ¢ 3 (Mottram, et al., 1982) -
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A é%&!}hgg
NS 2 R RS
FAFRENN Y P2 R R e o A HE T o B A g S
PHIAEAREL AT S o 20 F 55008 29 5 95%3 s kp AR H
P 480 Fawisd Al o a A Bl £5 200 AR A RS EpE
BloiTE R mpis  m 2L fEA00 APE L2 P 242484
G R 2 Fa ik REZFRICARERS 2 ¢ B A 2006 £ B3
Ad LB NEL 26 BT 2R I FR IR R R SRR A
Fox AR D > EHFRLAE RN 20 RS p 2006 19 2F % 25T
2011 # 9+ % 2 > @ A% B #2006 & 700 g &f "% ¥| 2011 & 626 §&f > & 7
SHcE LR EREEE G TR e T F Elicp 2006 £ 565 B = K 3 643 5 (5
BrErce P EL R § 0 2012)c AR S UK oA Pl L B R
B AR S A o (T AR T 0 2007) ¢
14 p 2002 # 15t 52 R % e s(World Trade Organization i £ WTO )
EARET A R 0 2012) A REASD FHfrpd gL T B ¥EL
Rg> 2000 # B4 HRBEFRELARS R » HY R L¥E2 373 HBEF K
e O BREIREFE IS - o HELFRRPRE V- e BB EE AL E

'H—Z‘ é.rr'tr"?\: f&i%é_r‘r’e‘u - LR A *3‘5%%’ «‘T’\’i“gﬁi/??a sﬁ;ﬁ‘i £ r’/?‘\ f

VPP guRspgeraa a2 g B p FAE2H(5E4A % 2000).
Mok R P& R R AR R T 0 1 2005 # 4 R % s 87

FEp (ERS EeEFa125%) £ 2010 & 4 42 £ pFéok el 98 g (i
BE PR FRI58%) " RT 0 A E RS RS GG S LA (F
sl £4 R € 0 2005~ 2010)

HERAG SRR bd PR S22 8T8 Rt 4 £ (o - )o

AR SEABHERG AR KR A GlEE (2010 & 4F ik
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Table 1. People of Taiwan the supplied of meat in nearly ten years

2001

2002 2003 2004 2005 2006 2007 2008 2009 2010

Pork 40.5*

Poultry 31.38

Beef 3.09

Mutton 1.25

Others 0.35

Total 76.57

40.16

31.75

3.56

1.53

0.23

77.23

39.48

32.02

3.86

1.35

0.19

76.91

40.12

33.19

3.14

1.56

0.17

78.18

39.4

32.28

3.63

1.62

0.19

77.12

39.95 3859 373 3811 37.07

3352 3054 298 30.28 32.26

3.9 381 387 419 4091

153 14 15 111 1.29

0.04 0.04 003 0.03 0.04

78.95 7438 7255 73.72 75.57

EA |

* Kg

(Fref £4 F ¢ 0 2011)



N>}
(- ) 332 r- % (Taiwan Livestock Research Institute black pig No.1 ; TLRI
Black pig No. 1)
A FFY AR Y RS R B S E P RE X LR B
Po st FRtinfs -  JE2RALHFLTRIBEIRLF G P FTHE
(% ,1988) e % (2001)3F 4 ¥ B F &t % PRI EHF LR &/
FEXFEFRBLMELE FAMEITL P HE RS 2 BFPE YR B A
+ 7 #i (Hill and Webb, 1982 ; Knorr et. al., 1997 ; Webb, 1998 ) -
HRLREMAF Fh2 L FEEMEF ¥ 75 ¥ k- & Ramirezand Cava

(2007 ) 42 ¢ J Pk 5 2 K 5 pF o B Longissimus dorsi z_ #©vp B Py s 7 €

i

BB I L A o Wood (1996) dR £ @ dp 0> ik LS 0 B RB 2
PiEz R AR T AR R vRZE BB R U E MG - @ Cameronand
Enser (1991) 474 7 3 & 3| A s fAse AR ETH AT 5 72 > @ iR ~ h "R 2
WREX R REATL o & Suzukietal. (2003) % g4 % (1991) £ pdo
IV BIRE E B AR R R R oy R R L RAAT
WERY AR L2 WP FE2AEF 3G 0 RAGFEF LK P P IR
(Channon et al., 2004 ) -

HiET - 8D 7 T5%H AR 2504 2 R (4rBl- ) H bk
LD VBB FE 2P L 52 F CHEEZPEHRGE U A e L
T FH 7 AR P FI AL Soa PRIRREARE R EREN 4 (%
1997) &R 7 22 fuih MAek R R 2 B - BB R EmAre T )
2 TP (E 19980 FRT - B B EMIL RO L RiE2L AL
LR S 5 R R VRS M (B %5 2002) A 12 & 2 3 T 1 17 3 1999
ER T fAENRITop 2000 # 67 BFhBiT e eivr® #2001 & 37 =

AHRIBERBE e BAR AR L F (RE > 2007)



¥+ F 7 (Taoyuan) ¢

TD/DT #
(50% T,50% D)

TDD/DTD 7%
(25%T,75%D)

Bl- ~ 372 f- 5LEv iAo

Figure 1. Breeding of Taiwan Livestock Research Institute black pig No.1.

(o3 AR E > 2012)



(=) = &f < 5 (Landrace x Yorkshire x Duroc)

%0 &£ 2+ sBESFFRAREL > A ule R AR 2 R

F‘_L
[EEN

82 33 i #r (Landrace, L) % £ .5 5. % (Yorkshire,Y)~ 4 7% 5. (Duroc,
D) %% # % (Hampshire, H) #83] + » @iz ¥ Tt 2 &8 & (7 0% (8% ~ P &
EAE e ST s 3 1968 £ R LYD 2 LYH S 4 2 = S8 3 f 7o
21975 & > d RAKRZ B FAE LA R R ALY L YD He
Boefh > gy aer Hyrut 15 RELFZHSBEEST > =

RABREY G AR BT T R DML F Bl R SRR HE k2

NN

FECFEZREE v £ (KE > 2001)

FligF R AFF - W5 77 %% A% (Rendement Napole gene, RN™)
ok 2 o B RBATIG AR P PR R ERAEE RS A B MR
2_-kixp (Pale, softand exudative, PSE ) » i = 7 f 2- Siddg 4 o 4 % % p 1990
EROFZSRBRIF IR EERGHEE R ETFT LA A NR AR
fip ¢ €+ (Milleretal., 2000 ; 3& % > 2001) - #c &35+ * = Hffe 2 5 LYD

(Landrace x Yorkshire x Duroc) % — 47 * g4 o

10
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Hampshires and a Yorkshire population

- RN AR EHBANEANNFS EREF LR OLL LB

Table 2. Allelic and genotypic frequencies for the Rendement Napole (RN) gene for American

Genotypic frequency

Allelic frequency
Trait
RN n* RN RN RN rn* m*rm*
Hampshire 0.63 0.37 0.397 0.466 0.137
Yorkshire 0.00 1.00 0.000 0.000 1.000
( Miller et al., 2000)

11



(=) % 3 2 7 (Kaohsiung Animal Propagation Station Black Pig ; KHAPS Black
Pig)

LPEL R ¢ RARKYT2LALBRTASFFC U ERP > E7 IAT5RL

S
=

RHEIR B ESd RELR EUEELI AL I RATEAL L RAR

(%
>g

BHIRZ BRI L EER LR B ARKRTI Y p 1994 & K p A
U2 FLESE SES AT S 12 O3 REBHL N
L ARFER o om BIE LAY S EEPE 0 S 425 90 Kgw p s E 5 052
Kgz#*p2 Baapg2deg (23 FiC5e g A5 S dp#kc 1002 ~ 7 &
2 pHE LOOKg 1 F 3P 5 p € 056Kg M ) MR #Hir> &
AR RS IR REHE

ET ARl rm o B LE (M) B R AL (D) B2 HfEr F 2 (MM
DD-MD £ DM)» &3 i 5> 322 % - &~ (K1) 2 MD 52 # )5 » MD 2 DM
LAk £ X (K2) MDMD 2 MDDM:» i 8544 5 &2 A 7]
MMAl® 2.2 Bagii F Afe “TA2ZRIF=1 (K3 AR k@2 L4
PAHF O AEREFLIAATZ L L BREH > T F K3 & T2 hike
K32 (KA EFFFRBEL Ko 24 525 47 5 ARA7E
#E%ﬁﬁf&?]i‘]—% (AA) - 3222 K6 EHZ iFE4r™ 1L F N2 FEHKI g
P 2R AL2AB)AREI()E 2T HB) 1A F P ART
5y MMHmTw;iW“'J AA - 3h 243 Ap e > B R Rk o)
WEAATEE BT T ALY (RRYE) SETHKE 2§ (KT) KT

2 2L B AR (MM & AA) e it p it 08 & 10 » 30 5L R £ &

”

>
0]

LT BHEIR (LB FHRE S 2012)

7
~
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GO

K1

K2

K3

K4

K5

K6

K7

Bl= -

f# L 7 (Meishan, M) x 4+;% 5. (Duroc, D)

MD 4 7 x (MD & DM = 3 )

UMD i o MD & | R iEn
DM 3 2 b g

MDMD (md) & MDDM (dm)

EgRé o igEo s (M 50%, D 50% )
ESRANE N3 l

mdmd, mddm & dmmd, dmdm
EFRd ke Apfd | (M 50%, D 50% )
iR

K4 (M 50%, D 50%)
EF2dReARY ARE
o !

K5 (M 50%,D 50%)

Kb i 7 et 270 2 & 2

bR A RE T b prtEgis

K6 (M 50%,D 50% )

K57 it 27 2 =

2R A HET L Fe gk

K7 (M 50%,D 50% )

Figure 2. The breeding scheme for KHAPS Black Pig.
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1997-1999

1997/12-1999/12

2000/2-2003/2

2001/6-2003/12

2002/12-2004/4

2003/12-2005/8

2005/4-2007/3

2006/6-2008/8



= REEY

FER L FHEA R % S HOR C RvRZE SIS 3 o Shackelford (2001) 47
SR SIS R Y AR N N S R - NN ) - P
R TS AN D EE R
(- ) %R

B2t ap 2 o Wk BT €& F]F (Milleretal, 2001 ) - 82 5800k 4

& R FUFHACT

3 S ARG B MR > A BT (2 )

2= A kRS T4 B e (kglem?)

Table 3. Difference of swine species compared on shear value (kg/cm?)

=R
=
\\\?{r
ol
q
R
i

Pri YLl #TL EmH Ll LYD 4%

3.8+0.1 4.3+0.1 Enfélt et al., 1996
4.7+0.2  4.040.1 Lundstrom et al., 1998
43+0.1 4.1+0.1 Enfalt et al., 1997
33.6(N) 22.5(N) Crawford et al., 2010
31 28 # > 2003
74 55 4 > 2009

14



£ i
Ve PR s R (RIETR) B A Y BB N2 ey
U Bz o i SRR T 2 B 8ecR (Woodetal., 1999) - 7 &

& _E_‘_%Ui T N guxjféq#,gp% PR 4o 0 AR ¢ 2 B4 E_%.Lq 025

Bhid

2 AR GRS > RRFLBEFL A RREH > AR T ST bR 2
PRV ALZ GG EeRET RS0 i 285 M (Crouseetal., 1985 ; Martin
et al,, 1980) - Hovenier et al (1993) 45 &M R v 7 7 1T 5 f 2 MR 2
Hom s SRR TIRIAPH > A vCE e T € S E R B 4@ B
(Wegner et al., 2000 ; Wheeler et al., 2000 ) -
20

Wheeleretal (2000) 4 2 45 ) » 4 % 3 [e 38 3~p Wo&k - Semitendinosus
= Triceps brachii > Longissimus > Semimembranosus > Biceps Femoris  F-v &
RfEsg i o @ 2 R IR AR 0 FoRfERAEL PREIR O ARE
Z_ m. longissimus dorsi ¥ m. semimembranosus z. desmin £ troponin-T *% f%:#
A+ m. semitendinosus > m. vastus intermedius £ m. soleus - ( Christensen et
al., 2004 ) -
L]

BB FINE o B BB E T A B A e 4°C > 1 fr b PSE e
R ELFAE L ”l'{.f‘-i’?w#ﬂﬁ 570 Bob A AT Y i A e R R (4
Frip B cmn 6 ) BF > & W ET3 & 10°C & 15°C) 0 3 g PR BRIk 4 2 4
e g - B ¢ $& 2 sk (Rosenvold et al., 2010 )
pE (e

Pup ROR AR e B2 BAph Beo FC G Mo Glded L2 R
s (myofibrillar) (&5 <Rk 35 ~ {890 Rk 3k 27 Z-desk ) ~ 7~ g ¥ 2 (myofibril

cytoskeletion) % 47k %8 3o (costamere proteins) 4% F—v B K% > 10

15



e g it 7% (Goll et al., 1992 5 Hopkins and Thompson, 2002 ;

Koohmaraie and Geesink, 2006 ; Lametsch et al., 2003 ; Taylor et al., 1995a ) -

RERTRCPEE O 4 > P JRIEAE A (calpain ~ cathepsins % caspases # % ) ¢ 4 fi

VUGBS S U 2 T o WOR 2 BRI BCHHOR A 0 B4 R BAEAT

Uk i o BoRfRAR R (Zeece et al., 1992 ; Taylor et al., 1995 ; Koohmaraie

and Geesink, 2006 ; Kemp and Parr, 2008 ) -

PRGEIZE: FIONEE EI BIS Sy 3% 00 %%’E’ WAcfE R B vig e

BRA R R vep i Pl 2 22 % (Dawsonetal., 1988 ; & 0 1999 ; 4k % »

2003 ) -
(=) &%

E N [;wﬁ—‘r v &R ¢ T F Al o9 it & (myoglobin chemistry )~
f ¢ (meatcolor)~ ¢ % § it % {4 (pigment redox stability ) &7 3= #4423 % o
Pagz A - BAFRRA HE RO s B R A2 g
CEF IR M RS A FE R BT R IR T L
B e A RRA A AR Pk L F ot B R0 2 55 £ 258 (Mancini
and Hunt, 2005 ) o #~io dev ovp A &2 ¢ 2 v > H 7 B SR BT ¢ 20F

A (P> 1997) 5 B4

Pt dew ZEGERE>FE >R (Agulldetal, 1990) - @ % F pEfE2

ik FRAcde o FF L > Rt = HAL > Rl > FR

Fe ez < Mee (m.psoas major) 2 3tiz v 2 EE % 0 oA F Ly (m.
longissimus dorsi ) # % (Topel etal., 1966 ) - ;% 5. 7 #& & Longissimus dorsi

(LD ) ~ Semimembranosus (SM) %2 Psoasmajor (PM) = #&7 38~ > R &
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@ :LD=SM>PS> =4 i@ : PS>SM>LD - % ¢ @& : PS>SM>LD (Melody
etal, 2004 ) -
3. E#

MER L AFRER e v Ry BRG0P 2 Y A fNE2
# e (Shuleretal. 1970)- 7 e &4 % & 2 vop SR v ¢ 5 (Typel)
gREFE LR q P B (Typella) 2 =4 s (Typellb) ¢ g2 " >
LdRairg ity R H B S M ka2 &R (Wegneretal,
2000 ; F » 1997 ) -

2% 2
y ]1[_’,1; {%

4. %

=

BTl elee BN - ELAROST - ELORFOEREFZRES &

vt v (oxymyoglobin, MbO, ) £2 43w d-v  (metmyoglobin, MetMb ) ## 3
(Young et al., 1988 ; 3 » 1992 ; Seydim et al., 2006 ) -

FEp P A &d 3§ el d-v (deoxymyoglobin, Mb)~ & & suiz Fev g7 v
hed —ARR 4 o imd FOLRTERE J M RPN e (4oBl2 ) (B 1997) 0
FRL AT DAk T;B* B Betovep 2 b B € P TE 4
i (a*value) *% i< (Lefaucheuretal., 1991 ; Moninetal., 1995 ; f& - 1997 ; Henckel
etal., 2002 ) -

dFAE G R HMY gtk d B ARTER IV L F #R UL S
3 N g BHEAEY 2 Ae g3 I FEIR D AP EEHRS AR o
Fitp ¢ 2 MetMb & & ¢ tfip o B4 Ribd o R K B ATHIE b
A= > PR MY A (Hood and Riordan, 1973; Johnson etal., 1990 ) o - # 48

¢ (oxymyoglobin) #fg® > F15 § it FEMARS FF o 2B FE VR
{

¢ %= (James and James, 2002 ) -
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Table 4. Breed differences of myoglobin concentration in pig

Breed Soluble myoglobin content, mg/g
Berkshire 0.81+0.03Y
Duroc 0.85+0.03"*
Hampshire 0.95+0.05"
Landrace 0.62+0.067
Yorkshire 0.73+0.04Y

%Y.z Different letters in the same column breed indicate significant

difference (P < 0.05).

(Newcom et al., 2004)
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Fresh meat
Myoglobin

Oxygenation

»
»

&
<«

(purplish red)
Fe*2

Deoxygenation

Oxidation

Reduction +
oxygenation

Oxymyoglobin
(bright red)
Fe*?

Oxidation

Reduction
v v
Nitric oxide :
Mvoalobin Oxidation Metmyoglobin
Yo < » (brown)
(rEd) e ) ; Fe*3
Fat2 Nitric oxide + Reduction €
Protein Protein
denaturation denaturation
(heat) (heat)
v v
Nitrosyl _ Denatured
Oxidation .
hemochrome ~ Metmyoglobin
(pink) Nitric oxide + Reduction (brown)
Fe*? Fe*?
Bl= ~p & i

Figure 3. The color changes of meat.
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(z) ok

K Eovup ¢ A &R s ke 7590t £ (Offer and Knight, 1988 ; Borisova
and Oreshkin, 1992 ; Tornbergetal., 1993) « & F s ©p p 8-k A 2 4y 4 > fL 5 ok
4 (water-holding capacity, WHC ) > fp #g & ¥ 7 > -k 4 M & 7 (GG 4 3 4
( Maribo et al., 1998 ; Prevolnik et al., 2010 ; Warriss, 1982 ; Fft » 1997 ) » &K+
Ay ERngAM R p 2 LA ERFHAPET eI AR WY H F A
T F BRI G-RS 2@ 2 oh g (Kauffman et al., 1987 ; Prevolnik et
al., 2010 ; Smithand Lesser, 1982 ; f » 1997 ) & ¥ &t #8p 2 g F &% (Hamm,
1972 ; Lawrie, 1998) - 7 p &% & pF > jF-k 42 £ 1 ¥ 3 % (Offer and Knight,

1998) > PSE 2 &7 it 2 £ 7 it % i 10% (Melodyetal., 2004) - -k i+ ¢ 28 F B

o

T E2zi 4 v R AFWUSF2 A% A2 &F (Roseiroetal., 1994) -

L)% A8V A G4 b (Schiferetal., 2002) -

T,
X
~=h
RS
=g

1. 2 v pgnse
1 A EFpyep 2 FpE 7 B (1997 )2 wepiai ik (creatine phosphate )

4 B (Bendall, 1973) » 3 555+ B (3 i fRid & 2 fhak & o

N
e
i

1

2R A
(1)d »tpadg @™ "5 sc gy f Sk (myofilament) & 2 2 3© i g & (myofibrillar)
Gl N1 Ry SFE S (actomyosin ) ﬂv{ﬁﬁ g F-v (myosin) g4 ~(2)

U SRR 2 % e (3) BB T ok ROTL B ek A §

FREFLEMFOIUUE AR EL M Hovvp iRk 4 BT R E TR
fe EREITE TS 0 o FER 2 T BN 20 phdk @ 5.5 & (Honikel, 1987 ) -
(z ) hrk

Boomd 2 bR B4R F Y BB RSO TR S bR REL T

AATE R A E A F BB RN e L F] S R 2 b A SRR R 7 WA 2R
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SRR S LS PR R A A B A LA

AR R vk o

b

Pagz maazb g Agse s A & S0 SR i Fiotg s Mg A A G

F (#Fu et 3 B¥) Wi (PpF) e sy - 2 ¢ 28005 2 zamk
oA R I R A RS L RRY 0 e A S R R SRS S RO R
Plprr L2 AR FRREp WAL FrAFE R AL P 2 hvkh - LAY
BhBITE P e el o IE 0 R ER P AEFH LS
(nonvolatile components ) # # 4F 22 i+ § F Ji > @ % 4 4 5 (heterogeneous

system) A& 2 5 § rRiE4e B & 737 S AL &4 (volatile components) % 5 3%
A oRIE 2 ZHIF Y B G h rRBI SR BT TR F R o S0 Bbed B E et
B R rbo M A SN INER Y BB R A 5 5 A

ZF A BT F - TARR VAR FHE 2 vk £ R (Pegg and Shahidi,

R 2 RoRiEARY o TR T SRR B gk R 2 R B SR A
ARFE-HAZRBHERF L AR AT FEAY P FrRAE K
1.5 5 F f(Maillard reaction ) - fa i~ + £ A2 4F & & £ (4 Apeer B RdE )
2 FrEfESE g 3.4 F %R (45u] e thiamin) o it B F 2 v
FAF 7T URBIEFERIAE 2R BEFHEF T )TRF L L2 5
HiEAR A 2 g P T - + § 4 (Peggand Shahidi, 2004 ; Shahidi etal., 2004 )
1 5 I

PApz SRR FEEI RALWR A B 2 33 ~ A2 F 2080
it & 4 (nitrogen-, sulfur-, and oxygen- containing heterocyclics ) £ % zri- & 4=

(sulfur-containing compounds ) & » & & = 4 Z Blw #f77 o PREFHFHF K §

A3z d o — B 5 4R % (browning ) & 2L7% % 4% % (nonenzymatic browning )

Hihd ¢ FE otz 52 % (melanoiding) 7 B o S AT A 4 2 mirahd
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AFEREYFHLEME S - bHQF BERY §HRF 2P EFF
(bioactive compounds ) (4e @ F & 2 (7% [#LF it Mt ] F f 18 % [ekek] )
FAEL (AR 39 F) 2 344 52 F# (Shahidietal., 2004)
2. mFEfEEg
SRUAER IS AL S R TR O R S B Y &
TUFERE G R AR SR E 0 8 4 ot ez (pyridines) s e
% (pyrazines) ~ s> (thiophenes) ~ #r& (thiazoles) frrkrk (oxazoles) g
NG T PRI
FARR A A A p BFae Y s thiazoles A3 B F i A B AL Ca-Can-
B o Ao BEEE Y 0 4 A 45§ Cia-Cis 2 alkylthiazoles o &%
A p A ¢ 24— k7 alkylthiazoles v alkyl-3-thiazolines » izt 3 f
BREFEEES NS (BT ) (Mottramand Elmore, 2002 ) - = figr A A e
AR AR P B et (pryazines) o H A4 F R Sd AR ER
&7 % 7 pr (aminoketone) 4 &+ ;= = & w+wm (diydropyrazine) (Hoetal,,
1987) (W= ) @ A@Efre fF 5 & i fe (linoleic acid, Cigans) ¥ f2 A 4 -
= &5 5-7 -39 3-124-= £k N =(5-butyl-3- methyl-1,2,4-trithiolane )
2 5-7 AL (5-pentyl) iR o A fE= ATk N BOFHE HRR 2T F 5
s o
RMEEERNF RIPITY AL EFEC AP B F AR RRIIERE L F
ARE FI v PR ? EEREGERE WSR2 45 - Ba iR
HREEPF R AFEF IR T gRAAFERS BE TR A F L E
PoF FERPERE US4 § e Ful g Tl 52445 ¢ Frilis
PFEERTY 2R F AR (RIRMET &) A5 o R AR H T2
FERAF £ T UIr B TR R A S 2 Frg|iTh o Flpt g SpH rg T4
FORARI (5% 4 pr itz 3 Al &4 & &k (Pegg and Shahidi, 2004 ) -
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Lipid-derived volatiles

0 0 @)
Y 4 V4 R—CH,
R—C R'—C R—C \
X X \ OH
H R2 OH
Alkanals Alkanones Alkanolc aclds Alkanols
acl e BN )
O R O 0 O R
Y-Lactones O-Lactones Alkylfurans
\olatiles from water-soluble precursors
0 1 R
> | X | N ® / ?\4
R! R2 R4 N R3 N R H Rz )\ R?
o o
Furanones Pyrazines Pyridines Pyrroles Oxazoles
R SH
N [ iy (ﬁ\
R ”
R! R2
R2 / »'\RJ S s S CHy
S o
Thiazoles Thiophenes Trithiolanes 2-Methyl-3-furanthiol
YT
S\rs R—SH R!=—$ —R? Rle—§ ——§ —R3
R?
Trithianes Alkyl thiols Alkyl sutfides Alkyl disuifides

Blw ~ posg 3 F B AR R M 2 2 g e
Figure 4. Some classes of volatile compounds produced during the cooking of meat.

( Mottram, 1998 )
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R! R!
D B
R? S)\Cn Han+1 R? s)\cn Han1
R' = H, CH3 or CoHs R'and R2 = CH3 or CsHs
R? = CH3 or CoHs n=4-8,15

n=3-9, 15
DEGEES S LA T
Figurer 5. Alky-3-thiazolines and alkylthiazoles.
( Mottram and Elmore, 2002 )
j/H
0 NH, A AN
Ammonia or amino acid 2e- HoN - :L
- (.
N

e 4o - 2H,0

O

RCHO

N N OH
N2 NN N
E /‘L ) t f\R = f TR
- —
> = P
N N N
Bl ~ P At s 0 F dp 3 8% 2 gl = 0 fletez 2 BT o

Figure 6. Route to alkyl-dimethyl-pyrazines from the interaction of lipid-derived

aldehydes with the Maillard reaction.

(Hoetal., 1987)
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SR E 2
(=) vep
SR ARd e red s G PR FARANZBE RN A L

Flageon Iy g ¥ ARz g mEkIRo p G EHLTEE g

PP

B2
35~65% (M > 1997) -

FhReR  ERMG 0 - LFSAHMEZ LR kg 8 N ENE 2

FRee R d R A S e fovegk e (Myofibers) #rie s s @ vk Pl d 2F
javnehga (Myofibrils) #rke = (F > 1997 ) o sup fmfe 2 i vhpn > 1 & §_
B e T EALY FR 4 0 3 542 lmre (Precursorcell)s A 24 & A K A4r A2 s w
g ¥ 75 <~ @ +% (Huietal, 2001) -

ol g ded vl sk (Myofilaments) £ 7] ke s B33 8 v s% (Thick
filaments) 27 @3~k 5% (Thin filaments) & 4p-T 7 » HEVCR 4835 2 15 X 4
ERRABECRERAT I RS2 PR RS P AT P F - A2 S
I-band - & F B4 AL 5 A-band > & I-band © A& 7Fm FARE ~» > p SARF G Z-desk
& Z-line > & % Z-desk & Z v g2 H = > f 5 90& (Sarcomere) » £
Poledpz A ~E = (Bl- )o@ & Aband # gFd gk eh® B L5 Z-desk (>
1997 ; Liber, 2002 ; Sparrow and Schock, 2009 ) -

(=) s i

VLR D B A Z 2R 5 A ul A BYCR S~ R 552 Z-desk o o] N AT o
1. @9~k 5% (Thin filaments)

4 & d svd 3-d (actin) ~ nebulin ~ %2k 3w 3-v  (tropmyosin) ~ 32k 3¢
4§ & # (troponincomplex ) #2 tropomodulin % = (Au, 2004 ; Keller, 1995) » # &
U Sk b endg iR e ﬁé# 6 BB e 2 13 Brvds 3o HA > 5= BH M THE &
K5 166°c 7vd Fev HE Ay R S XA RIS EE L o i T §F (tread-

milling) - Nebulin 2 &3k 5t @ 5 F74 + iy F7H50 > L & fvh 3o
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Bl- ~ BRI AR R
Figure 7. The structure of skeletal muscle.

(Lieber, 2002)
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EEiEARY AP RS2 B R oS U Fen A & 1248 g k47 42 ( Coiled-coil )
Ay aeds oo L0 H ARG L EETIUEs e @ ain Fov (Myosin) 2

e o Agfe2 T8% g d STARS Ry o R B S AF 6 4 0 JRd S R R D
Boded BUR GG SR A g R FE e ik R d Z BRE At @
gravhe v B AL ST L Bk R BY B A Gl L B Bl o g
fedg (9ede B Broek od B3 8% ) g JRd ORIV B0 R0k B o
iR P ATAE T e > BT S G Ry CRE 0 R B IRk Bk
B9 R 3 GER o JEd K Bev A £ 4P G BT R Y 0 A I

ufs dod BTt v AP (€% o Yk fed T fE {;ga 8k UG D

KFGAFEF F T BRI BRI R R BRI I L -
(brabed end) > @ 2 £ S - =5 £ B & R I =5 (point end) - CapZe &t =4 %

£ B ZAR YU oo WA BT 0 0 @ 7 f 2 £ 2 tropomodulins i #E 02
i AR TR EAEF v Ry R8T el v HA S & (Lehman et
al., 1995 ; Au, 2004 ) -
2. Evek 4% (Thick filaments)

4 & d vezk 39 (myosin) ¢ titin 22 (Keller, 1995 ; Au, 2004 ) - & i% & v
B 5k %5 200-400 werg 3o A Ao om £ R P titin o B AR Sk 2
o FFINE G il & M-line Y g F & o - BREFGIIERY A F 1L
* 1 % rk4dae >3 B £ 48(heavychain )% & ¥ 7 F 2 féd-essential 22 regulatory
lightchains(ELC £ RLC)- & 412 N =527 = sk Ep 38 4L 5 5 i % (motor domain )
@B ELC 2 RLC» @ Ca- X o084 &% (fibrous a-helical ) & 3% » 1237
R EA N R - BE4E (X A LA ) (Au,2004) o 3up ‘13:.%1%";'1. z %ﬁﬂ ﬂ“’jﬁ
BerC kALY 2 4Ta S R o ek By BRA T AR 0 ¥ ATHE S AR @ (T yusg
B0 IR ATP % & > 3 Ba & i vep g # 4 ADP 2 & {88k § ATP X p*

v

o 2 ¥ il @ ADP g d vvp gk gcps (Creatine phosphokinase) # & =
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ATP & A1* (P> 1997) -
3. Z-disk

i & d a-actinin ~ titin ~ capping protein ( actin filament ) muscle Z-line (CAPZ)
#2 Z-band alternatively spliced PDZ-motilf protein (ZASP) %= (Jani and Schock,
2007; Sparrow and Schock, 2009 ) o #8i7 e vd 2 % — B Z-disk » w3t “,‘%ﬁ“d =

B R82_ actin %

ik

& o-actinin &~ + HZfrer B & 0wt A £ d Factin &
tropomyosin-troponin 4 & 48 &= > A& & vk 5% myosin Il F-v EE3R% & wmivR 3
(F-actin == ) X4 tropomysoin-troponin #4F & #3337 & 2 Jc iz (Sparrow and

Schock, 2009 ) -
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Nebulin _ Y Z-disk
i 5 Tropomodulin : . :
' Tropomyosin in fi
BLGLELGES i ] B e A\ SSISISSSIS
6’5’6’9?65?6’5’3’ \ y o o b Y oo ) ‘8%%%‘8%267%%’
ZASP N a&&aa&a&a& .;

i
ILILD IS
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VIBVVVVVYY
5

i
/
2RBLLLE ‘//
"é‘étﬁ@tﬁg Ap
l )
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a-Actinin

| I I
I-bland A-bland I-belmd

S8 0038045800408 ¢

E ' Thick filament

1 OO0 OO O L .

1
Sarcomere
ERAR e
Figure 8. Sarcomere structure.

(Sparrow and Schack, 2009)
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I~ e TR RS
(- ) Calpain system
Calpain §_— #& i 4T X s 1efé 39 f# (Ca®'-dependent cysteine protease ) A4 4¢
Bz o AP Mpidg B¢ A A TDT ¥ S o A Guroff (1964) % - =ty it Ak
R ¢ 2 k4T P 14 F-v %% 14 (Ca®*-dependent neutral protease activity ) » % Meyer
etal. (1964) 44 » # i & F fevv? 2 jgefisiF 44 %] (Kinase-activating factor ;
KAF )2 Huston and Krebs( 1968 ) 4% | 2. i 4T 3-v fi# (Ca®*-dependent protease )
oz gt b 1972 & Goll % 3 ¢ £ A Az calpain #7248 e 5] 3
( Calcium-activated sarcoplasmic factor ; GaSF ) -k % Z-lines (Buschetal., 1972) -
@ 1977 & Nishizuka 7 2 % calpain #g i 3—v 7 jcfe C & 12 %]+ (protein Kinase
C-activating factor ) (Takai et al., 1977) > % {5 calpain # 3.4 % CANP (calcium-
activated neutral protease ) >  CANP % calpain # f& & i+ * & & 15 » & 1991 #
Suzuki st % calpain (Suzuki, 1991 ; Sorimachietal., 1996 ) > calpain ¢ F ik g ¢
calcium ion-dependent papain-like cysteine protease ( + % X =k vept fv fF % fld (S
A e DRI R RS A LR & L SR S S Ly EIE ol Th
Rlimre2 4 £ Hao 3 IR RlAcRl 4 o
e R 14 # calpain ¢ - ¥ fg25v calpain i std g od = B39 0 FAE [
calpain ~ m-calpain £ p94 (calpain 3) ]#7# 3 - u-22 m-calpain 3 5 & 47 4z %
b2 G0 > HipiterZ4raps kR 4o% 7 (Golletal,2003) - @ calpastatin 4_
calpain & st@ & f® #r4| calpain 2 #r4|fs (Wendt et al., 2004) - p % F 4p % % 3F
2 f Pl calpain gz p X2 R ARK > A RIFAFEEFA - 4R (FEE >
¢ > 2 ) ¢ calpastatinicalpain % F b (2R > X B> gEp )
(Koohmaraie et al., 1991) - &5 %64~ £ + > 3% % calpastatin /% 24 mRNA 2
% I ¥ 11 iEfé calpain B S iep F-v 20 (X 3 (Higginsetal., 1988 ; Bardsley
etal., 1992 ; Parretal., 1992 ; Killefer and Koohmaraie, 1994 ) -
PUR 2 iV EARG (P R TF] 0 5 - A A& A A calpain il A iEARRE 2
A B e o ;ﬁtg 33 v o é—ﬁi‘g 4edicE (Neathetal., 2007 ) o 3R 4 35 2
ipdicalpainl (p-calpain) & 1 & f F A tsA-poop Sz ki AP P
4civ (Geesinketal., 2006 ; Huff-Lonerganetal., 1996 ) m H s 3-v f% % 4 calpain

2 (m-calpain ) £ proteolysis >+ & {3 {5 #p 25 & 4 *% f2 (Boehmetal., 1998 ; Dutaud
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et al., 2006 ) - Calpastatin # %] & #r+4/| calpain 1 #2 2 » & ek T 3§ /p ¥ (Kentet

al., 2004 ) -
membrane interaction calmodulin-like calcium binding sites
Small subunit vV VI

Large subunits

~N Calpain 1 and 2

[ + | o | mw | w

/

autolytic activation

calmodulin-like calcium binding sites

\ cysteine active site /\

NS | 1 o |1S1 M |1S2 1\ Calpain 3

B4 ~Calpainl~22 3z # g IR BlT o
Figure 9. The icon functional sites of Calpain 1, 2 and 3.

(Goll et al., 2003)
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4 7 ~Calpain /=1 ~ p §8% f2 2 ¥ calpastatin Ap 3 7% #7132 2 4fdp 3+ kA (uM)

Table 5. [Ca?*] for half-maximal activity on calpain activity, autolysis, and calpastatin

p-calpain m-calpain
Calpain # % u-calpain m-calpain
poRTE 2 poRTE fF
o FEE 0.5-2 3-50 50-150 400-800
i £ calpastatin 0.042 40 25 250-500

(Goll et al., 2003)

= ) Cathepsins
F-0 f¥% Cathepsins ¥ 3 15~20 6> @ &2ovR S AR i35 Mg by A6 2 4 &

N

% CathepsinsB~D ~H 2 L (Zeeceetal.,1992) - & lm® Wk phw|2_an '# 5 % 7%
v % ik o CathepsinB ~ H 2 L 3t L skoept (Cystein) F-v /K fEps » H B i im it

2 ek &4~ [ = 3.5~6.0~5.5~6.5-3.6~6.0- @ Cathepsin D >+ = * #=pi( Aspartyl)
A i okjEpE o B A2 ik E PR e 25-5.0 0 @ rp KRG ENE &
f

myosin heavy chain ~ actin ~ troponin » I & Z-line ~ M-line % I-band 33 i* ; Cathepsin

55 =+ 5 — B3R5 Eyep B fodicit 3 B o Cathepsin B fefédk & 5 pF » # 4

3

D % pid& @ 3~5 pF > 7= ¥ %] % myosin heavy chain~ Troponin T~1 2 Tropomyosin
i A-band ¥5°& > 35 i+ Z-desk (Robbinsetal., 1979); Cathepsin H 71+ Z % myosin
heavy chain ( Zeece et al., 1992 ) ; Cathepsin L % fit 4k & 5~6 B %] f2 myosin heavy
chain ~ Troponin T ~ | ~ titin ~ nebulin ~ a-actinin ~ Tropomyosin £2 actin % ( Mikanci
et al.,, 1987) - Cathepsin B & L V% fp & e 487 A5 % 212 39 Fokfza
( Garcia-garrido et al., 2000 ) -

( = ) Caspase system

Caspases 7 &304 7 F L mkiRpt » L kot Jov -k f2pF (Cysteine

aspartate-specific proteases) #3%22. - » fxé %2 o Caspase fii- T 'wm™ k= FEE
PAEL F]F > A& d Caspases-8,9,10 £ 12 514 ¢ Caspases-3,6 £2 7 2 #2558 »
Bt Caspases fjm?e k= Bos ¢ z =% & %_ (Earnahaw et al., 1999 ) » & fw#e
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k= TP caspasesm ¥2 H s 34 & F)E B R (4o B ) 2 v Caspases # it drdk & oo
Koohmaraie( 1988 ) # ¥| > -9 % & A t6 v oK ez oep el gt - o

Fov FEa R AR SR R 2 it o Kempand Parr (2008) #§ caspases i '# f#
Ul gk i o 4 * recombinant caspase 3 (rC3) i fEivRAkiE 0 PR dv RfEA P
H4v (32~28-18 kDa) f1* MALDI-TOF Fi# R » FRFf2EA 5 4 W
actin (32kDa) ~ troponin T (28 kDa) ¥? myosin lightchain (18 kDa) > @ troponin
T "%z vep Wit = ¢ 4p B (Huff-Lonerganetal., 1996 ) - ¢t *F BB R 39w 4 &
# f2 & 4= desmin {v troponin | - & desmin £ 3 ~¢ Wit 3 B (Hopkins and Taylor,
2002 ; Koohmaraie and Geesink, 2006 ) - Kakagawa and Yuan ( 2000 ) ECIEHIE F O e
FG e TR MY T & 7 calpain-mediated jgoiE caspase 12 frifi#
m-calpain % f2#/% = #v (anti-apoptotic protein) Bcl-XL » ## 4% = B8 %= F-¥
( pro-apoptotic protein )~ 4 calpastatin i & # JLP¥ ¢ €& caspase 3 /& |22 ‘w2
= (Neumar et al., 2003) - # p &tz calpastatin ¢ % caspases 1 ~3 & 7 2 f# »
A4 PR A58 (Wang et al., 1998) o Flpt > E B fs9vp @ caspases & EE 0 i@

calpastatin -k f2+ it ¢ B 8¢ 2 & F o
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4.+ ~ Caspase 2% = B

Table 6. Subfamily members of caspase family

Subfamily Role Members

I HOE e k= Caspase-2
Caspase-8
Caspase-9
Caspase-10

I eSS Caspase-3
Caspase-6
Caspase-7

i w A E Caspase-1
Caspase-4
Caspase-5
Caspase-11
Caspase-12
Caspase-13

Caspase-14

(Fan et al., 2005)
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Caspase-10

Procaspase-8/-10
\A\
. Caspase-8/-10
Caspase-3/-6/-7 Bidq/
v

A 4

i tBid @

M C&:gg:ggf@ab‘g&n o DNA fragmentation
“ . J
Apoptosis

B~ ~ fiwmre k= ¢ Caspases &7 H s A & F] 2 M % o

Figure 10. Caspases and the main related regulating factors in apoptotic pathways.

Apaf-1, apoptotic protease activation factor-1; Crm A, cytokine response modifier A; ER,
endoplasmic reticulum; FADD, Fas-associated death domain; Gran B, granzyme B; IAP, inhibitor

of apoptosis protein; TRADD, tumour necrosis factor receptor-associated death domain.

(Fan et al., 2005 )
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s ap kR kiR

(- ) ¥xHpem =4 (ATP related compounds)

1A oo @ P73y ph bl e 2 % 1
%#5im¢§ﬁy@’g%@ﬁﬁ&%%%%i’iﬁbéé3§ﬁ

(white fiber) % = ¢ 4@ (redfiber)> 2 ¢ v ¢ KRBT RFEF B2 fz2a 2

P EF MR A RAR TR EF 3 M2LpEE (Abdallaetal.,

1999)-"T F 4% A dLH 4o v P X d o ¢ Bla2 vt b € :x % (Remignon

etal.,2000) > i&@ i & B isvep P P RMES 28 LR -

Beib RGBS o Pl R R AABE BB REFLECEFEIF G o1
BB A P P e > SR e @ 2 adenosine 5'-triphosphate (ATP) & 7 &

FIBEfR o B de B S L E AL 0 ATP 2 gt i 2 4 adenosin diphosphate acid
(ADP) £ adenosine monophosphate (AMP ) » £ & d & %=i{®* A5 inosine 5'-
monophosphate (IMP ) » & B {5 p# FF 3 4o £ 38+ 5 Inosine 2 Hypoxanthine ( f# »
1997 ; Tsai etal., 1972) *#4 iZ4-@B -+ - (Marklund et al., 2006 ) -

AR TG R FATER AP THERR > Saitoetal. (1959) 51 %
Kz (Kvalue) it 4 4 p AT R chig R K E & ( Inosine+hypoxanthine ) /%, ATP
MU > HEd ATP S fasTA 3 cha b & AP 2 B ki 22 F vk o PO L
PP AR GMP 2 IMP & At hovRApME - HOER 5 BTk 2 b vA (Yanoet
al., 1995 ) GMP %2 IMP 3 sz 2 & vk 4 (Kuninakaetal., 1964; Shimazono, 1964 )
Kazeniac(1961):};1 DAIMP A R EER k2 F @ ATP 314 4 ¢ 2 Inosine
22 Hypoxanthine (Hyp) & &k & o ¢ (2003) 45 1) » & a4 2 752 & & &
sph IMP 3 £ % LYD> H# Hyp 7 # 74 @ (P<0.05) 2 {35 » a7 47l ek
£ 2 FE 2 N BhE F - o Lin (1993) :}ﬁ LR BT R IR R (4°C~-15°C
B-3C) P a3 %I AF-15°CH BB 2 hvki®e > 5= APF-3C 3 B3 2
RekiTh > ¥R P2 IMP 7 25 3B 3 EHEFRF > p 22 IMP 7 £
B o2 (1995) 478 R A s IMP § B0 RSB AR 4 0 AR E 3 X B4
T B RN SRR e o @ Hyp & Ino 7 BAERT P 4o i
v o = Khanetal (1968) 45 » p7i% & 0°C ™ » 75% IMP i = § 3-5 i » 90%
W% % 5-6:% o & Khanetal (1968) #ﬁ PFF R 0CT o 75% IMP & % 3

%z

51 > 90%i 22 51 6k -
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ATP

AK
ADP
S'-nuclechedase
Adenosine = AMP
ATIA 5'-tuclectiedase
deaminase
P; + Inosine IMP
PHP
R1-P it
i Hypoxanithine
R 5-P J' :
l Xanthine
Triosphosphat Uric acid
ATP
ATP
Pyruvate

BlLt- ~ <Rz ATP%j2A %7 LB °

Figure 11. Schematic representation of the ATP degradation products report in rats.AK:
adenylate kinase; ADA: adenosine deaminase; PNP: purine nuclecoside phosphorylase;
Pi: inorganic phosphate; R 1-P: Ribose 1-phosphate; R 5-P: Ribose 5-phosphate.

( Marklund et al., 2006 )
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(=) *a%5pc (Fatty acid)

hRGZ IR o 4B Ak S b ik (Oleicacid, Cig) % #K %5 i (Palmitic
acid, Ci6 ) @ I Fr ik (Linoleic acid, Cis2 ) £ =t & Jf7é & (Linolenic acid, Cis:3 )
BRBREP A oa A N2 F Ak o 1R od 4R (M 1997) o & fory i
At A Aot e AT AC A = BN o G Y R > 0 B X AL B 4
HEFERE
1 4l

% (2009) 3R 4 ¢ 3T > A4+ 2 LYD s kb2 LYD 7% > # B &
it 5 Ak frig gk (Cig2 > Ciga 2 Coow) 7 £ 407 o &~ & F bl 7 £
i o 3% (2003) A4k I AR 2 2l A2 TR B b2
7 ke frig BBEL o
2. &

HRELRERIFRB2E02 H AT feigppE @iz i3 &foigis
iz (Cameronetal.,1991)- % Zhangetal. (2007 ) ‘* #dt it 5o ~ 50§ ~ {5 & ~
gt o Anappie s ARBR EF LB 40d 4 PRI B ER

FERF A o si s 2 e for i 7 B2 s £ 0% (2009) 4R+ 4445
AL RS LYD W RT o EBR R R L) R 2 o s s H A dfon
ez 2 282 R Cugo>Cigs £ Coou 7 EP R LYD > -

3. L

AP lEu L pEAE AR R4 F A P2 2o ¢ (1997) 4§ 4 21> SFA
22 MUFA )+ 5 BB o pe % 7 % - Zhangetal. (2007) EFEH I R &
HrA2efrgpples it /3 B o Cle% Coaf™ i ok - o

Pooamg e fieginy P SRR SNERRL AR I RE g FERY 2
i ;fgd isg VD R A 4% (Mottram et al.,1982; MacLeod, 1986 ) o %
HFRT o TR SR KRR 2 RGEOR A R Bk fREARY
PEA T AR R > AR A PR e bk 2 el s BFREE T A
it ~ P fig 2 fa%F (Nawar, 1969 ) o

10 (2003) 4R 4 4n e BB F S3m2 b vk 2 MRS R A B2 MUFA 2 PUFA ¢
0.893 (P<0.05)~-0.920 (P<0.05) % 0.903 (P<0.05)~-0.840 (P<0.05) 2

1A o Cameron (1990) 451> & ¢ ¢ SFAZ MUFA 2 22 G ¢ hvAS T 4pH -
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@ 22 PUFA = { 48 B - fe Calkinsand Hodgen (2007) 45 #i ¢t » 2 MUFA ¢ £
PRCARMFAM > L RBELUPURA £ 51 0 B PURA Y » blde I i
e (Cigz) 2 2w ik (Coos) P p 25 W $BF o 8- W f2
= 4v : 2,4-decadienal ~ 2-nonenal - 1-octen-3-one ~ 2,4-nonadienal # 2-octenal - i%
BA P T REEA SR AR R L Rk AR LA 0 R Y 2 Cso
8% MR AL G BEFM % (Laricketal,,1992) > e 4 Cigs 7 £ 9 b3 g sk

3% e giag LR A BT £152 ek (Woodetal., 2003) o
]
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Table 7. Saturated fatty acids

R e %t B L o B
4 Tk Butyric acid -5.3
5 i Valeric acid -34.5
6 e B Caproic acid -3.2
7 R pe Enanthic acid -75
8 ¥ fix Caprylic acid 16.5
9 I p& Nonanoic acid 12.5
10 g Capric acid 31.6
12 KR E i Lauric acid 44.8
14 3 Myristic acid 54.4
16 #itPg fe Palmitic acid 62.9
17 ¥ sk e Margaric acid 61.8
18 F g i Stearic acid 70.1
20 [EIERL Y Arachidic acid 76.1
22 i ayica Behenic acid 80.0
24 ey Lignoceric acid 84.2

(5& »1992)

40



g\, NN R é\éf‘ff’?a )Jf,ﬁ';{

Table 8. Unsaturated fatty acids

g L B L e B ety
14 v B R Myristoleic acid A9
16 147 fL Palmitoleic acid A9
18 P Oleic acid 16.3 A9
18 & Vaccenic acid 39.5 All
20 = R R Gadoleic acid 23.5 A9
18 I b e Linoleic acid -5 A9,12
18 = I R p Linolenic acid -11 A9,12,15
20 4w J"f* i Arachidonic acid -49.5 A5,8,11,14
(5 »1992)
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Table 9. Effects of breeds on fatty acid composition, total lipid content, and fatty acid indices of

Longissimus muscle

Breed

Item Duroc Berkshire Yorkshire Landrace Hampshire

C14:0 10.46 + 0.02*  10.38+0.03°  10.24+0.02° 10.20+0.03°  10.18 + 0.03°
C16:0 260.01+0.13°  260.01+0.15%  240.62 + 0.11° 240.53 + 0.16%¢ 240.27 + 0.15°
C16:1n-7 40.03+0.05°  40.38+0.06°  30.76+0.05° 30.80%0.06° 40.14 + 0.06"
C18:0 130.04 + 0.09* 120.29 + 0.11°%4  120.47 + 0.09° 120.40 + 0.12"¢ 110.70 + 0.11°
C18:1n-9 450.86 + 0.23°  440.85+0.28Y  440.81+0.21¢ 440.91 +0.31¢ 440.87 + 0.28°
C18:2n-6 70.85+0.20°  80.76 £ 0.23%¢  100.30 + 0.18" 100.23 + 0.26° 110.07 % 0.242
C20:4 n-6 10.76 £ 0.08"  20.34+0.09°  20.80+0.07*  20.93+0.10*  20.77 + 0.09°
Total SFA  400.50 + 0.17*  390.68 + 0.20° 380.33 + 0.16%° 380.13 + 0.22%¢ 370.16 + 0.219

Total MUFA  490.89 + 0.25¢¢

Total PUFA

Total lipids?

90.61 £ 0.27¢

30.73 +0.09

490.22 + 0.29%¢

110.10 + 0.32¢d

30.05 + 00.10°

480.57 + 0.23¢
130.10 + 0.25P

20.06 + 00.08¢

480.70 + 0.33¢
130.16 + 0.352P

20.17 + 00.12¢

490.00 + 0.30°
130.84 + 0.322

20.23 + 00.11¢

&9 Values in the same row with different superscripts differ at P < 0.05.

Total lipids are g/100 g of muscle.
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Table 10. Effects of sex on fatty acid composition of Longissimus muscle

Sex
Item? Barrows Gilts Significance
Cis0 1.33+0.01 1.25+0.01 *x
Cis0 25.41 + 0.07 24.56 + 0.08 ko
Cig:1n-7 4.13 £ 0.03 3.96 £ 0.03 *x
Ciso 12.36 + 0.06 12.06 + 0.06 ol
Cig:ng 46.19+0.14 4535+ 0.14 ke
Cis2n-s 8.55+0.11 10.06 £ 0.12 el
Ca0:4n-6 2.03+0.05 2.75+0.05 *x
Total SFA 39.11+0.10 37.87+0.11 **
Total MUFA 50.31+0.14 49.31+0.15 e
Total PUFA 10.58 £ 0.15 12.81+0.16 Hx
Total lipids? 3.03+0.05 2.35+0.05 *x

! Fatty acid values are g/100 g of total lipids.

2 Total lipids are g/100 g of muscle

**p < 0.01
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o B BT - PR 2% F o (Anonymous, 1991) 0 i & &

ORI - DEZRRSARS R A LR A- BRI SR

% 10% (Parrish et al., 1991, Warren and Kastner, 1992 ) -

hifd 40 & > A g 2 v Ela PR o BRI E A F IR
= ¢ i p 5 € ¥ (Minks and Stringer 1972 ; Smith et al., 1979 ; Parrish et al.,
1991 ; Warren and Kastner, 1992) > & feif v 2% > 6 Bdck P B 45 AL

UNENERE 8 75 F 1WA < I

»\-

(=) &z {uF%
Sink (1979) 4 24ph » pf 2 e 2 S22 hRAF P F o RH B 4y
FIP 2@t g gz hrrd 5 (Touraille and Girard, 1985 ) i.%ﬁ%#%'l“i‘@]

’*:;’[%1157%-%;}%}’}”}—7 gﬁé'?@)kc;\’n?,h g fg_@l &‘Eﬂ P%Bﬁlégc{;}%

frt,
S

MoOoHARERIZFT R P FTEAY > Sd GBI TEFE BN AL
= 2§58 (Gorraiz et al., 2006 ) -
(=) 21-%:%

Bep B EARY 0 1 RJFD Ry KREFR T AR BRI R LS
bl OEPR s PRAE ALY S 2 PR dRpL > W 5 RrR 1Y & 42w Ak4 (Touraille and
Girard, 1985) -

F-v ok fARE Y 2 )R 30 pF T Calpain o g A fEAUR B dd (4o C-

protein ~ M-protein % ‘w? ¥ % F-v - titin ~ nebulin ~ desmin ~ dystrophin £
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vinculin) § B o i d-v 2 & &2 i (actin 22 Myosin) & A- 42> @
TeEdend RAM G2 PR - A FE S M2 3o fepx A 0 Calpain 3 i & kit
VB R 2 FEE o Gy calpain fE A AL Ak B0 EHITE R R A MEKRE
2ZHRBT W RTRIIZFEREM o @ ¥ - kv fepz 3 [ cathepsins |0 i
BF ARl AEY 5] M AR B s £k cathepsins b @ H AR
# ® (pH54-56) FFiEltsid > 7o 2 L3 =5 4 (Devine, 2004 ) -
(Z) "gipa o e

U N R AL L B RBRF G2 b R RORT SR o FW o A RGP A
PERTeIg3 3 PEFES TS B3 57 Fhriz F14

(Mottram, 1998 ) o (3L 44472 %4 —= ~ P &H ¢ b k)
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B g

WHRZFBE RSP ALIELEFUNGFF LD (s Bk &7 ) o
B BREAAS YW 5 = S 7 (Landrace x Yorkshire x Duroc, LYD) 2 3 # 2

7¢ — %5 (Taiwan Livestock Research Institute black pig No.1, TBP) > 4 %3 & 12

2
|73

Bogsz 124 pz Fhi (k- ) o

L - s RBEHRZFEREICK R

Table 11. Sources of experimental for Longissimus dorsi muscle

%P

% e KEWE (Kg) &k pm
TBP! 32 ~ X FH 90-110 7"
LYD! 32 < FH 100-120 9 i "

TBP: 332 -5 LYD: = 8822 7 o
1TBP: Taiwan Livestock Research Institute black pig No. 1; LYD: Landrace x

Yorkshire x Duroc pig.
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SRR S
(=) Beisz wop HcR %1

A w gk S B F 18 pF 53 0°C (TL-520R, TIT, Taiwan) > & is % 13-
6122448 2 T2 | P> B imh Fi b 2 B F R Eve (L 2D g
wEI&E)lark (Bt-&E+2) > nEze KR (GRH % Nyl5 - PE20 2
LL70 » & A 4 %] 5 15 pm/LDPE %2 70 pm » %% & 5 105 pum > p44¢ 524§ *2
7 oE#) WE 7 e %8 (A300/16, MULTIVAC, Germany) 44 E % i 30 mbar
FAT o B giokAE A RS I RFR AL MR 4 4 %-65°C (MDF-UTLV,
SANYO, Japan) » & W& {7 & ~fhdk B~ R-k4 ~xZ X2 £ ~F 4 &~ p-calpain

% m-calpain &M ~ PCERE 2 g-actinin 7 £ 2 A4 47 o
(Z) BRemiFz p g

W Bl R 240 OB AL TG 2 A EE (R T I 2 4e)
12AB(RL -8tz ) g e = A pra 0°C(RBR BTS2 BR )
S H[P-F 051253 % 43k 2 B3R RS RT3 0-65°C 0 A [t (T e B~

FoT A E S PR PR AR e S BT SR AT

p Z.

(Z) F Fimssr— i ais

WEIE T2 FEERL AR AT RE I (B2 2) > 5iE

p g’rg_@qé » 43 B E sud % SR Fpp o BT RS AT e
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Figure 12. The pork cuts chart.

(* % »2010)
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(%7 31-+=%11) ($t=mfigjs I &)

A A
r Y N\

Btz ~FEREV L RHREEZ A ALY T2 - A0 4 "B RA0L 4% (FegE -~ F T4 & PHymumy
PRI AR E N B R T )~ C o B 1D T2 (RR CPAEE -~ kA S FEAE T4 E - p-2 mecalpain B~ vk R iR
% q-actinin & i ) o

Figure 13. Sampling position and analysis for longissimus dorsi muscle. A: meat evaluation and proximate analysis B: 0-4 weeks of age (pH
value, CIE Lab, shear value, ATP related compound, free fatty acid compound and sensory evaluation), C: 1-72 hours after slaughter

( temperature change, pH value, water holding capacity, cooking loss, shear value, p- and m-calpain, myofibrillar degradation and a-actinin

change).
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Figure 14. Experimental flow chart of pork tenderization.
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Bl ~fp MERS 23R KIIAZR o
Figure 15. Experimental design of pork on low temperature ageing.
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Z AR P
(- ) - 434 445 (Proximate analysis)
= AOAC.(1986)= iz > A WP~ fp FFfi2 S8 %F & veluk & v Fv

ARFGIRE A 2 ER AV AYT 0 R BRIEIDEAFZ X o

(=) P ™% (Meatevaluation)

Pois A Bk vy 10 BNPPC (1991) 22 i p Bz ikdy > 417
PRkiRz FREVCHBETS FARER (FHR) 2 %f??‘? A A
SeFl gL il idkid 5L LFRES AR ERITEL LS E AR

FRATAES B AR AEERIES I FF RS LA SEAN 5 A LEY
j j

(=) B A% (Temperature change)

f1* 173 & 48 B3 (WISEWIND, Taiwan ) » | & % 0°C 715 72 | P42

AR REBL AR ARSI o AR e By o

(z) pedk @ (pHvalue)

iz Ockerman (1985) = %/l » B~ 5 suff &4 » 45 mL 2z F4g-k (1:9)

bt

SF R & 1A 48> 5 d pHmeter (Cyberscan pH 510, EUTEOH, Singapore ) #] 2_-

(1) #&-k4 (Waterholding capacity )

iz Ockerman( 1985 )= ;% ip| 7 2 =B~ 0.5 5. 2tk & 2 & > g (9 cm Whatman,
No. 1) jp e EE A e frd " 492 PR Bx ¥ 24 [ pFrL ] o BBdF 2
W B3 B4 2 B 0 020 500 psi B 1 A 48 s i aE Bl Bk g2 o~
Bl g A e f1* #iciE ;Y o 4 & (Digitizing area-line meter Planix 5000, Tamaya,
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Japan) BlG e Rl EHEET 2ok F R BHEF A T A DX @R LS .

(# & 4 — M Bl& 4 )(61.10)

k4 (9%)=1-
(%) Bfio {55 220K A 5 B (mg)

X 100%

(=) #F#4 £ (Cooking loss)
BABE e S L A RLE PEEE Mg $E 7 T (Barbecue
1850, TEFAL, France ) + »4c# 3 & ¢ i & 72°C {8 2 F 10§ + % f=f=& (HF-

300, AND, Japan) > Z & 4 £33 5 407

(2 4%

ZE4E (%) = X 100%

(=) %4 & (Shearvalue)
Bk gl TR %Y (Barbecue 1850, TEFAL, France) » vt I %@ < f
B 72°C» #-gipo 27 2 1x1x2 24 > T8 & 47 ik (Texture analyser TA-XT-puls.
Stable micro system, England ) fe & *¢i* HDP/BS 2. 7 3|48 » 2 6 cm/min 2 i#

BOHHE S8 TR 0 BIRT 2 2 hoB Fud @ (kglom?) -

(~) p-calpain £2 m-calpain & 4] 2_
1.Calpain %2~ :
Bovp R 52 5002 6mL 2. % e (50 mM Tris « HCI, pH 7.5; 1 mMM EDTA;
10 mM B-ME ; 150 nM pepstatin A) 3252 » K15 £ 1 gs % (Z323K, Hermle,
Germany ) *+ 5,000 rpm 4°C * #t.w 30 248 - P~ kg 6mL (A =5mL 2 1
mL)> B+ k% 5mL 4c » 20 uL leupeptin (1 mM )~ 0.6 mLNaCl (5M)~1
mL phenyl-Sepharose CL-4B[# 2 mL 4: » Buffer A5 mL (20 mM Tris « HClI,

pH7.5; 0.1mM CaClz ; 10 mM B-ME ; 20 uM leupeptin) & & 53 I .o > &
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Peb R R iS4t B RjiRS =0 0 Buffer A & phenyl-Sepharose CL-4B i *
Wl lil] e BigRERBT S A4 ié4e» 0.2mLCaClz (0.1M) £ &
F 15 mdh o BB LA 08 x4 a2 B g4? (Bio-rad column 0.8 x
4cm) o 12 2mL £ 0.25 M NaCl 2 buffer A i* % » £ 4 %2 2 mL buffer A 4
2mL 7 7z leupeptin 2 buffer A #* % - %gts 2 4 mL z 7 0.1 M NaCl z buffer
B (20mM Tris « HCI,pH7.5 ; ImMMEGTA ; 10 mM B-ME ) i# % » I #jc &
Jaif » m-calpain» s 2mL b A ot e 2 o Bets 12 4mL 2 buffer B ik
F2 e f iRk 5 op-calpain e 9t AR A 4CH &7 o
2.Calpain /& 4B 2

Casein Subatrate ( Hammarsten Casein 8 mg/mL ; 100 mM Tris-HCI,pH 7.5 ;
1 mM NaNs3) - B~ m-calpain 2 mL 4c » 0.67 mL casein substrate ~ 133 pL 2 mM
CaCly » B~ p-calpain 4 mL ¥ 2~ 2 mL 4c » 0.67 mL casein substrate ~ 133 uL 2
mM CaCly» ¥ 2mL % 44]% » 2 ¢ 133 uL 2 mM CaCl, ™ 133 pL EDTA
Fomx- Hix (U)calpain Bt 2.5 52 2. 25Civ* 30 4 488 52 7 &

*+ 595 nm Bl T pF > ek EAE 0.1 unit 2 g0 o

(4 ) g f2 (Myofibrillar degradation )
1 deveRghia gy ¥

#F5% > 7N %% Olson and Parish (1977) > &5 P~ 2 5o % B £ 9od 4 » 20 mL
g isolation medium[100 mM KCI ; 20 mM KH2PO4, pH 7.0 ; 1 mM EDTA ; 1 mM
NaNz] > &3 8 T 358 30 4) - R &3 R E e F P o & 2°C T 1
10,000 xg &< 20 4 48 ( Model SCR 20B, Hitachi, Japan ) -+ &% » £ 12 12
mL < isolation medium » 1432 7E #5325 10 5 > £ ™ 10,000 xg -~ 20 4 48 - £
jo b R gl # 0 4 » 16 mL shisolation medium > 327 30 £5 6 > 1% 40 mesh 2

ﬁﬁiﬁj‘,}ﬁ“}‘-‘@,}ﬁl‘él"% I‘E'_“%‘e s iR /% ;% 11 10,000 Xg éﬁ-'v 20 /45 o Ju H %'I i I;L‘ » A
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» 16 mL s isolation medium > £ 5327% 30 §) > ¥/ % 4t~ (10,000xg) 20 4 45
FHF o FIFL R BB FIT 2R T SRR
2. VURBHEG 2 B

FEB~ bt AR e v R ik 2 5o e » 12 mL 1%¢ Triton X-100 ;% 7% (isolation
medium : triton-100=100 : 1) > 2% 10 #; %5 » ™ 5,000 xg 3.« 20 4 48 o F]H-
£ % > e~ 16 mL shisolation medium > 12 g 38 5 Rk B 3323 0 14 5,000 Xg
B 20 ks (2°C) > i BRE EA4F 2 = o Bt A AR o ATHIITIRS TG
U R 0 B fs4e » 6mLNaCl (100mM) 1t ikts o SEREIE S {8 0 ek
kR kiEp kAR (562 nm) - F-v Fk AR5 f]* BCA Protein
Assay Reagent Kit > #4-BSA fie ®l = 7 I JE A& "g v W3R > MHBR &L 30 1
kR (%% BCAProtein Assay Reagent Kit z_ i# * = ;& 23227) -
3. SDS-PAGE

Wb R B2 vufp g o B4 SDS-PAGE 4 B (Laemmli, 1970 ) o 3
M 39 F & Sample Buffer [4mL0.5M Tris-Cl (pH 6.8 ) ~ 0.8 mL Glycerol ~ 1.6 mL
10% SDS, pH 7.2 > 0.4 mL B-ME ~ 0.2 mL 0.5% Bromophenol Blue ~ 12 = =t -k fie @
> 8mLY 1t L plR G B B g ¢ 0 RIS E AR 10 A 4B 0 ZRES
@ACE ok o b R v 5% T K B 12.5% 4 4tk 5-(min P-4, CAVOY, China )>
100V §A K 35 ) PERSB TS B~ 4 % [1.25 5. Coomassie
Brilliant Blue R-250 ~ 112.5 mL Methanol ~ 25 mL Acetic acid » £ 17 45k 2 & 7|
250mL) ¢ > & d 3 0 1) pF o B4R AT a2 # [450 mL Methanol ~ 100
mLAceticacid ~ " z45 -k = £ 3] 1L] 2 F¥ B &P (925 F ) v T F
T A KNm e a3 EHic{of IR ITR > % 5 (BLUelf Prestained

Protein Ladder PM008-0500, GeneDire X) ‘gd p &2 £4 A fojv F2 A+ & o

(+) & >@g-%;# (Westernblot)
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Wb R B2 vufp g v B4 SDS-PAGE 4 B (Laemmli, 1970) 0 £ #F
I pF i ans (NEF 1002001PK, PerkinElmer, U.S.A.) » 17 & 30V 2 1% i & 48
12 )2t EXESFTRO0V 2 i@ | pro 2 541 IXTBS 3
A A it g e o £ 2t~ 5% blocking solution ¢ > 3t 8 T & F (Kansin
Instrument Co., LTD., Taiwan) = -|- ¥ o if]#- 5% blocking solution # 2 1 X TTBS /3
Rl it B mE e 2 {8 7 e anti-a-actinin (1 : 800) = primary antibody ** % /&8

TR T

W1 XTTBS B it fanylbrds (=2 5=
I k) ﬂ]‘ 4v g-actinin 2. second antibody ( 1:5000) ( Goat Anti-Mouse 1gG,
PerkinElmer, U.S.A.) 2 1%diluting buffer >+ 2 /8 T 322 §- | pFo £ 2 1 XTTBS
A A Y gk 15 4 48( = =t )s 4e ~ substrate ( NEL 105001EA, PerkinElmer,
USA) B3 5Tt gant » SR - BRET Ak FHsir iih

( Alpha Imager 2000, Alpha Imager, U.S.A.) % Bio-Rad Imaging System 4 47 -

(+-) % 4 pe b # 4~ (ATP related compound )

iz Crescentini (1984) % Seewald (1993) 2.3 23 &+ 4o

1 ##pd

(1)~ KH2POs Bt 4 bmie (pH 6.0) :
0.1 M 2. KH2POs 12 0.1 M 2. KoHPO4 32 # 3 pH 6.0 -

(2) ~ KHoPOs B it ' by (pH 4.0)
0.1 M 2. KH2POs 12 0.1 M 2. HsPOs 23 & £ pH 4.0

(3) ~ KHoPOs Bt % fbrie (pH 7.6)

0.1 M 2. KHzPOs 12 0.1 M 2. KHPOs 33 % % pH7.6 -

(4)~0.6N i & peizire

B~ 70%:6 4 pafie B+ 0.6 N 2 B4 faiaie (27 £ 2 70%:E & fafet 473 mL

AR
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2. &2 RIL

PARRAPFFL A LS > #H 125 ML 2 06 NiEF iHF 1 4~
48 > 12 Whatman No. 1 jj 5B im > 13 33 kb a2 85 100 mL » =B~z 5
mL & 4 » 5 mL 2 gfs s b (pH 7.6, 0.1 M) » 3+ 4°C @ $# % 30 » 48¢5 » 1
Whatman No. 1 g A #-% pA 2. % %8s > £ ™ 0.45 um Jg ¥ (Millipore, Bedford,
USA) g > gk B3 icE do g @ o Irgt-65°C A ik i * o
3. R &pU

P& & . ATP (adenosine triphosphate ) ~ ADP (adenosine diphosphate ) - AMP
(‘adenosine monophosphate ) ~ IMP (inosine monophosphate ) ~ Ino (inosine ) ~ Hyp
(hypoxanthine) 14 F ‘% p % >t Sigma > ™ e % ez (pH6.0,01M) % & > =
FEHE 2k Ao B 500 ppm 2 kB 0 12 0.45 um R Bk o T BFRCT-65°C 4 ik #
* o
4. F i ks k (HPLC) 2 %8k %

3% ¢ * HPLC (L-7100, HITACHI, Japan) {74 47 » &2 88 5 20
pl > #& R % (L-7400, HITACHI, Japan) i & 3% = % 254 nm > &~ 3¢ ¢ 41 5 RP-18
(BMLg > p4) > 2 k7Hcdpad? & st (Quick Chrom1.2,SISC, U.S.A.) i
EHAE G - 84 A Zmfag e (pH4.0,01M) - #8:4p B 5 A3 & ¥

7z 7 10% (viv) 2 Methanol = ¢ 41iiig & if i 4o

Flow speed
Time (min) A% B%
(mL/min)

0 100 0 0.6
4 100 0 0.6
13 0 100 0.6
14 100 0 1.0
24 100 0 0.6
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0% 4445 100%2 ##4n A> Hinig 5 0.6mL/min; £ 38 9 A 41 H 5 % 100
%2 #5540 B L i 1 A 4dk 2 100 %2 A8 4p A0 i 5 1.0 mUmin > £
i 10 M4BTI R PR RR o T R TR 2 4T kel

I AE 045 nm 2 R B R 18R

=) Earrg AL e (Free fatty acid composition )
1. R#pdy
(1) Benzene
(2) Methanolic HCI : #-10 mL z fg# (acetyl chloride) % # 4c » 100 mL & -k
2] ﬁgc‘ s 'J"U‘}EQ o
(3) 6% (viv) KoCO3:% %
(4) s-kzapesr (anhydrous sodium sulphate, Na;SOa)
2. HheEpi
iz Sukhijaand Palmquist (1988) = ;2 jp] %_o #-# & & 33 !r‘ R SRS § T2
# 1 (LABCONCO,USA.) :B{74 5% - Bit 2 B EEALEFHE > &
§oft& 03 w0 BAR SRS 15 mL g @ o0 4er 2 mL benzene 2 3 mL
methanolic HCI #-% 10 #; » *@T‘ FLE 6 70°C ARkip 20 pF > 204 4P 3R
4v » 5mL 6% KoCO3 2 2 mL benzene ;& & » 12 1,500 xg &t~ 5 4 48 > =B~ &
Pt BN HC R A F o 4o~ NapSO4 2 B s 18 £ ga B b & BT -65°C (F
AR I
3. FAREATRZ K LiFE
W § 4p k47 k& 7 4 47 (Trace GC ultra, Thermo, Finland ) » & &-i1 &
£ 5 1pL > #% B % 5 FID (Flame ionization detector) » 4 3¢ ++ % £ ‘w¢ (Ritx-
2330, Restek, U.S.A. ) » #®54p 5 Noonig 2 ImbL/min> & jme 2 1000 10 2840

(Injector) & & % 240°C > # | % (Detector) /§ & % 250°C < J§ R 4r#lig ™ : 0
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2 8445 160°C» 2 {615 & 45 2°C 3 F 28 & 210°C » ‘adF 15 & 4ais im0k
058 3 160°C. #icyp g d & 47 ficdp a2 4 18 ( Chrom-Card 2.3.3, Thermo Finnegan,
Italy ) 23 > » 47 8cdp £ 5d "p s pc R & (Fatty acid methyl ester mix 18919-

1AMP, Sigma) 21z %P8 o

(+=z) B F &3 (Sensory evaluation )

i Cardelloetal. (1996) 2z = N i3 F P T o B-F B E9vr 2 1 24 B § ok
¥ >t % %% (Barbecue 1850, TEFAL, France) » 4r# 3 ¥ wif & 72°C > £ #4k 5
R IXIX2250E 2 Sd REEITVRZLAAEFZALASFPFH LA
AFEA T LREEETRE AR A CEBURE R P HeRE B
RREEEFFLFLAREILSF B 2 U RBEBRSI B ¢ FRAE TR
12 5pEd 1By P9 A SFd iF F AN EZGHREME G 2vkig 01 A 5
FrABA O L S FrRIEBWZ BRSPS 24 018 SR 9 A
SRA R VARG EREEARY 2R X 01l A G kAR 9 A ZRRIERE  F
N RNPECE Rl g - Sl N A SR A el A I N SR WA 5 Ty
M 9 EIE S HeR G ARG Y R R ETEZ AR L A B 1R
94 SR REX R AHETR D REFEER LA SRR 94 S

&g B

DRSS 1

"R Rk (splitplotdesign) 5 ot sz dEskk it o 1 F PR L A
(whole plot factor ) » 2 pF & 5 &l % (sub plot factor) - 1 #* SAS 9.1.3 &3t & 47
44 kv (SAS Inst. Inc., 2007 ) 12— fx& M+ $5-5% (General linear models procedure )
AR A4 Tuko]) T L3aE (least-square mean) M A R E pER
EloEz ZEEFE  SETHE £ FREBLSNER -
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i~ 2581t
R & BT
(- ) p F3i=% (Meat evaluation)
LYD 2. ¢ #:=A kg% TBP % > TBP 2 A 7324 F ¥ 8 LYD (P <
0.05)(#L+=)o tt?f?f’lii A E T AEFLRE (P>005) ft LYD § #f 2
ARE o BV RT O R OFELE AR TIEAR T REELR L d FiEa
LR RE AR E(2000)3 R £ A o A R 2 I E RES P AR 2T LYD,
BARBHREEAAE o MHY 3G o5 (01 2l BT HER R
N B AEKRZ AR AR o
POERsd o pH e &4k (r=043) - A Boleretal. (2009) 3%+
#I> M pHu & (545-5.74) z s ¥ &£ vvd Fi o g pHu E (>6.05) ™ »
*3#E% TBP 2. pHu &% 547> LYD % 578> ¢ %3 =4 %% TBP #& LYD i
Boleretal. (2009) #p iz - fe Judgeetal. (1959) £ Boleretal. (2009) #F £ 45 )
d ENABERZ Bfr‘ﬁ'&i’lk\ 2 3R SR AR i » ¥ Huff-Lonergan etal. (2002)
s ﬂ? Bl B AR ERNE 3 T R APM L AL RN B R
FAAETR BTN AR%E S22 ¢ O L R AR LR AP M
(r=-0.61)"TBP i i pH E2 ¢ F> & (7 ¢ Btz ¢ F3=4A <3 LYD(LYD
2. pH >+ 1 ¥ ) > Huff-Lonerganetal. (2002) ¢ Smithetal. (2011) 3 3] -
% PH Eilg T qua el Rl AP R E L PRI F Ry (i ded )
Rl P22 id R0 P pd RA S BRERABAET 0 Y R
Bd-d B F AL S kM A Y Y PEA T B pHu HREE
BOY o R RK2 pHU B A ¢ BITARK S TR TS FH AL RITH A
WE ARRE 2 2 ] o
THREARY PR IS NY 0 FRFE 2 AEE XEs (Ellisetal, 1996

and Edwards et al., 2003) » @ * %z 2 TBP (75%4+ /% 527 250 Fl 7% ) £ LYD
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(50%%+ 7% 5o ~ 25% FFsh 2782 250% 9 5 % ) TBP 5 B v sl B su 5f > @
AL XL £ RS i LYD 3 &7 Ellisetal. (1996) ¢ Edwardsetal. (2003) %
SARE P P2 AR RAGEERE FRETLAEHE A EERAGER
Fp 2t S BEFEE Bf?r;fi (bulkdensity) % » @ 225550 7 ¢ 2 ARk
(Park etal., 1994 ) -

(=) - 44 & & 47 (Proximate analysis )

TBP 22 LYD # hef9vz - S A drdk L= %17 o« akAZfedkd 384 -
LYD %% TBP % (P<0.05) afeig»z &£+ »TBP g¥# LYD 3 (P <
005); et~ 5 &4 ’LYD_,PE?TBPr%Jﬁ R EFALR o AMBILRT B O
2 4o kv FEPHERYEMR (P<005) kA ~fufginz i 2 2 PRI EEF
AR lefeigimIts G 3 RE o2 AR% (P<0.05)0 % (2009)3*?%:};,:'
T2 kA Z e ko PRERLYD K @iy ap BB o %93 & 0 White
etal. (1995) #F&4pd) » 2 fedd ZEPHBWE AR ¢

fergirz B ks 283 edke ZEEME M (r=-054,-0.27)  ferg s
GREEAR A RTAFRIAAM (r=085) 22¢ F TR AnM (r=-074)¢ &
(2003) 45 1 > 3 wop AR B B2 B e o SUp PR 20 B € O 4o et
Ap 0 FACE PR T B R A 0 PR A B R BRI B B AR RS F
AR e

& Cameronetal. (1990) 4F 2. 4p 1 » wep @ g3k g 8 ¢ Fld b 5 5 3 o @
AR AFHRTBP 2 BRI FIRWMAZ A L F2 4B LYDR R
% F o Cameronand Enser (1991) -~ Wood (1996 ) ¥# Suzukietal. (2003) 4 4p
NP R BRI T s P BREVITR A B2 ELR R AT B
BT BB R B AR s § AR E (Suzuki et al, 2003) o ¥ A
Tourailleetal. (1989) k4 ¢ &3> 77 ® MEAA F2Z gfh > 24 &£ vvd 5y

P EREERER B ARBRKREERD -

61



Table 12. Meat evaluation of longissimus dorsi muscle for TBP and LYD pig

Items
Sources
Color Marbling Firmness

Breed

TBP! 1.53+0.268 2.63+0.38% 2.44+0.344
LYD!? 2.59+0.614 1.72+0.438 2.81+0.25%
Sex

Barrow? 1.90+0.64% 2.25+0.65% 2.56+0.434
Gilt? 2.21+0.80% 2.17+0.63% 2.69+0.25%

AB -3¢ 23247285 % (P<005)-
'TBP: 3 @2 - % LYD: = S p o

B R 2R G 4R

AB Different letters in the same column indicate significant difference (P < 0.05).

L TBP: TLRI black pig No. 1; LYD: LYD pig.

2 B: Barrow; G: Gilt.
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Table 13. Proximate analysis of longissimus dorsi muscle for TBP and LYD pig

Items (%)
Source
Moisture Crude protein Crude fat Ash

Breed

TBP! 73.81+0.988 20.78+0.878 3.67+1.58% 1.27+0.09*

LYD!? 74.78+0.534 22.13+0.794 1.10+0.508 1.26+0.08*
Sex

Barrow? 74.28+1.104 20.97+0.818 2.20+1.53% 1.25+0.06%

Gilt? 74.32+0.747 21.94+1.094 2.58+1.994 1.28+0.08*

AB o 59 A3+ A7 ZAK¥ (P<005)-

'TBP: B2 - 5 LYD: = SR

AB Different letters in the same column indicate significant difference (P < 0.05).

L TBP: TLRI black pig No. 1; LYD: LYD pig.
2 B: Barrow; G: Gilt.
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S B ts T2 pEpN v gL
(=) BAR%"

A A 3/ ] LYD TBP & (P <0.05) 2% 12 -] p¥ TBP # LYD
% (P<005) 2Hu @@zt PELE » 4B+ > o & DSouzaetal. (1998)
FAbN o R ARETS NI EL  EMAKT 24 B BARANE
Ak om AEH%R2Z LYD 2 TBP ERAR ok F 24 PR A2 2T > 0 8
LRk o E (2007) 4R2 ¢ a0 F L FAMREPE RIS RN LT F
OBREE R 2 1T RS TR o gk (2004) 324 ¢ 3] TBP # A K v kg
FLYD ] » A 5 E R 2553 BHRLYD % o 257 LYD 2 P # P A A
3 TBP > ¥ B@ ik ¢ P AR S A48 5§ > Okeudo and Moss (2005) #F 4 ¢ 3%
o FREREE NPT EEEES AN REF R L B 6] IR
#TBP M o FITBP ® #39m 5 BB » iea B 8PP 12 ) PF{s "8 8 B2 LYD
Ll SeA 4
(=) padk & (pH value)

PR TBP 2 fhdk BEHEF PR B S Bg ¥ T (P<005): @ LYD &k
1% 24 P it o hpT 3 24 P15 TBP B EH LYD i (Bl+ =) 7 I |25
WRTOBRAORBESRERRAIEFLR LR OB RE B2 ARR(RS N )
Bk (2009) 2 5§ (2011) 474 ¢ R334 42 75 pH P B JRd LYD 14> B 2 7
2 pH g4 PRER LR

O(1997) 4t > BB AR s vl ¢ R AT 25 F il By o ¢
FEiE (7 pEf2ITE Y (7 +3ADP+3 B> 2 fLfie +3ATP+2H,0) » & #H9v
BN BRI i SR 2 Bk BT AR 2 pH B A T4 EF
PH &4 % '8 3 5.6~5.7» A3#5%2 TBP & 72 /] pFph pH 4+ 5.85~541 2. & » @
LYD 4 % 5.99~5.78 2 fF > LYD it % pH [ o & 5% TBP 2 pHin 2 5.72>

PHzan 5 5.47 > & Martaetal. (2010) 45 2t B {5 pHn<5.8 = PSE it 2 3 i

64



40

35 LYD
~ 30 -=-TBP
O
— 25
o
)
§ 20
S
c 15
2

10

S %
—a
0
10 20 30 40 50 60 70 80
Post-mortem (hours)

TBP! A B C D E F F

LYD! A B C D E EF F
TBP & LYD? NS * NS * NS NS NS
Bl ~ 3RIRE- 58 R AR PE A 0 Clrs 72 ) FAERZEN -

Figure 16. Temperature changes of TBP and LYD pig longissimus dorsi muscle at 0°C for 72 hours.

1TBP: TLRI black pig No. 1 longissimus dorsi muscle; LYD: LYD pig longissimus dorsi muscle.

AF Different letters in the same breed indicate significant difference (P<0.05).

* In the same hour indicate significant difference (P<0.05).

NS: No significant difference.
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¥ 0 TBP i PSE 5 ft % - #3852 TBP 7 26%* Flsfe > 2 % (1998) 4
Hoop BB R LR P FIRAER S RLA AR A ) B R f
BACRE F]F 2V GlRE o b AR Bl 4 IR fﬁggg%gi;-fgg;
st Ao id R EAEGSITRABHEE T oo d SR B (3% 2003) ¢ @
% (1997) FLdpdt > 7 P A2 pHaand B2 MA B DR T CHEL R
LR EMA LS E (1997) RF SHER FEFELE BT
EERIRPPABTEET LG B AL (094) FEFE LA TR @

* 18 7L %] (Rendement Napole, RN) % ¥ - 21+ A %] (LeRoyetal.,, 1990) > 7 #

/

—=%

frg

HEFAREFIFFLAFIFF Y PR ERE B B EE S T
B M fedk Bl ¥ @< (Fernandez et al., 1992 ; Monin et al., 1995 ; Miller et al.,
2000) - ;% (2009) #7445 > S 2R LYD 5§ B 2045 £ fnl7 i
TBP 43 BB 2 il 77 — T b2 %igrﬂ i ESFEL L5 LYD:

o TBP fedg @ M LYD

o
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Figure 17. pH value changes of TBP and LYD pig longissimus dorsi muscle storage at 0°C for

72 hours.

1TBP: TLRI black pig No. 1; LYD: LYD pig.

A€ Differences in comparing with different hours in the same breed.

* In the same hour indicate significant difference (P < 0.05).

NS: No significant difference.
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(= ) #&-k# (Water holding capacity )

boAGEERRET G TBP 8 A5 8 24 [ Rk B @ LYD %A &
5% 6] PRk B oTBP & LYD *t A 14 24 /] p¥p » TBP -k 4 P AE 4 LYD
% (P<0.05) (%% 6 pvt) ie b Ao 48 [ pwisa FRPaF LR (F
Ao

Mok g pH EERIREApM > f (1997) H FIvop fekk B § > 58 B 0 &
B2k 4 ¢ P EEH 4 > MRS LYD fhdg 2% 30 5.8 8 pH 2 LYD K
4 AR TBP» HApBi 2 5 0.37 (P<0.05) st % 7 e2% (2009) 4af o A
+(2004) R4 4p 0 2 R RE R E e 45 A d > F BEVCVEE R RAR
PREH > Bk PATARI > 1S 24 ) PF o R E SRR ¢ o H ok

AR AR 2B %

f%k*ﬁ??@iﬁiﬂ%ﬂﬁi&&’iﬁ%iﬂBP%?&?@%WXDL
B (P>005) &g B2 EEES ¢ B FAE FUS TR L o
v Benk e G A RS BRI Fed o 0uIf Fed B el oo i
i »]’zfﬁiﬁ AR S EE 0 MpH B2 BREEE B Fvuk v B R R Ry
PR RS o i S iRt R B R (Huff-Lonergan et al., 2002) -

B fEt 4 o Suzukietal (2003)4F 4 ¢ o B R F AR AT BB ﬂ )

Beis % A8 | PEIFRA TS 0 ARBRESEVEHPE O BRI E- 5 (B2
fo75%) 0 = SfEse R fE (7% 50 50%) - Ressetal. (2003) » #% | FEp 2 % B

Foez flde BT ERPEH 0 BFRA EP RS oM (1997) dp 0 § P fRie E
FIER 2 278 (pI=55) pFo vegh s 3 ifec® o vup §oki 4 E B
AR A 2 ok 4 TR LG o 3R> 3R 2 3% T (Morrison etal., 1998 ; Melody
etal., 2004 ; Huff-Lonergan and Lonergan, 2005 ; Beeetal., 2007 ) - i B » 30
Fokja€ £~ 39 (Desmin -~ Vinculin £ Talin) ¢ & WHC 4 4 352/ & ] » &

Lo B tS i e Jeig2 B2 (Diesbourg i g = 0 i k& £33 4 (Zhanget
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Figure 18. Water holding capacity changes of TBP and LYD pig longissimus dorsi muscle

storage at 0°C for 72 hours.

ITBP: TLRI black pig No. 1; LYD: LYD pig.

A B Differences in comparing with different hours in the same breed.
* In the same hour indicate significant difference (P < 0.05).

NS: No significant difference.
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al., 2006 ) -
(=) ## 4 £ (Cooking loss)

R T2 PR CTBP ZF 4 £ % 12/ FE R 0 % 72/ FF iX-LYD
el PFEB 0 % 48] pFE iAo Fv;ﬁﬁ”éf% 3~12¢ 48 -] TBP # LYD 3
(P<0.05)-

ZELAELAL A g AR FEAY o RMERBESFILE S (Heyman et
al 1990) - FE 4 F ey s B2 AW REA R IRIAAM(r=025 % 0.43)
TBP 7 LYD z_ 42 75% 2 & & 3.67%% 1.1% > # Daszkiewicz et al. (2005) 3 4
I SRR 3.28% 11+ pF IMF>3% o § vup g% ”‘?é‘r'giﬂ" (IMF >
22%) R 2 ¢ wERAGB0CETOCHEZFLAERM ¥ & (LAW<IMFL
22%) % & (IMF<14%)3- 5 %% > Bl & 4 % £ 3 (Aaslyngetal., 2003 )-

7 RE% TBP B IMF 2 B f6 382 iR 5 72°C> 22474 % TBP

J/N-
=R
&
-
<
O
<k
e
&
—
o)
0
A
=
I
@)
i

S5 P4 TPB 4 e d IMF 2 i
$oR@TBPLEFF2ERLYD B -

AEALEFIEER ] TR AR (A L) B apREni ol (r=
-0.38) > MEF B F fs e pH EE ML R ok 4 X RE2 TE 5 B P pH BHEITE
TEEL O P BT %98 52-532 7 (Honikel, 1987)

APFFF KA LA @ FFR A LR S 24-T2 ) B 1s 12 )
A4 £ gk @4 B 12 -0.37 (P<0.001) > Aaslyngetal. (2003) 44 45 ! >
PR ELEE 2 FERP R EER (190°C & 90°C) > kY wERT
(70°C) > MPtdk B2 FHELERE 2 AApr 4 BERAT > Bt LBREE
ERGET L AN a7 R EEAT o fakEh it (pH <5.4) & WHC
F(BiF-kAE2E KAL) FHEFRSFELLL - A8%2 TBP & LYD %
FRREFFACOMKES [ AN -

¥ Bertrametal. (2003) %4F2 ¢ 33| > % I & Fle (RN/mM* 2 m*/m*) &
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& (Hampshire/Duroc =% ¢2 Landrace/Yorkshire # 3 < fiz ) & k12 24 -] p¥ > RN
ImebzZg 2 €2 F L2 £PEY mm ed 7 & pHu P RN/m*™ 2 m*/m*
2% o & Enafltetal. (1997 )~ Lundstrometal. (1998) ¥7 Jonsall etal. (2001) %

FEP 2 I FZFRNAFREL  MERMPH E - FF kAL ZFRAER
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Figure 19. Cooking loss changes of TBP and LY D pig longissimus dorsi muscle storage at 0°C for

72 hours.

TBP: TLRI black pig No. 1; LYD: LYD pig.

A€ Differences in comparing with different hours in the same breed.

* In the same hour indicate significant difference (P < 0.05).

NS: No significant difference.
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(7 ) %4 & (Shear value)

PTr T2 ) PEEPRE > TBP (s 6 PR A2 > RT3 PR em P AT
FoF T2 0 ER B LYD R et 12 ) R AR P T2 ) RE A Lo
TBP % LYD e/ is 24 ) prp > TBP B ¥ LYD § #id2 T4 & (%4 % 6 p*
‘) (P<005)> @ fis 48 ] P2 s TBP & LYD & f B Rl & & ¥ 4
L) BisTBP &2 LYD T4 BEMABSRR > RF: BEyep £E =
At TBP % 6/ i g o m LYD &% 12 ) pFd g > BT 4 B
A KSR T ERG I LYD T iR .

LYD #fets 12/ pF > T4 P BT % > RFIT a0 A B m St RE fhdk BTk

1 1F Feu PRiE Rl R 33 o 4F it svp - Mikancietal. (1987) #&3] 0 §
pH & i=** 5~6 p¥ » Cathepsin L ¢ % f# myosin heavy chain ~ Troponin T ~ | ~ titin ~
nebulin ~ a-actinin ~ Tropomyosin £ actin & -

T EAEARSY R CFECPEF LA v §TEED R fEEL
feooa PR REL FIE RS o Aol BfE B R op fREkE - oo A R

BEME R EE LB g ¢ gaa g B A LR | E 50 F]F o TBP

h
|

EE o AT ERP AR LYD Ko HRFser s g e] B
T EEe AR AR (r=-024) T4 @& gisy 22 B % & Woodetal.
(1999)#;1 Mo b2 AW E R R EER G % &M #7(2003 )2 % (2009 )
L¢P L F APk %% o Crouseetal (1991)~ 2 (2003) % ;% (2009) 3¢+ ¢ ¥
FIpugaz femt 4 B PF R AR m BT S EARK S LR
4

B LYD o> T4 s PREH 0 2 A3E% TBP & LYD Aprvt S S 4p @ o

s 7 Hi 42 (Bosslemanetal., 1995 ; Corinoetal., 2008) #& 3| > % 7 & F]4&°
B PR A o BEACR MR 2 B4 BB RN EREZ M F A ST
A EaE o

AipB2 P4 BT R A AR (r=-0.36) & Wheeleretal., (1994)
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iz 3.2 Longissimus dorsi (LD) # f s % 24~120 -] p¥ » ¥ 4 @& @ &% < (Melody

-~

FEE (o e
9119%) 0 3L P2 BT E- BRI R O (v SR 28%) 0 § 9 12

etal. 2004) - % 2 LD & A is % 03131 p - T4 Eid 5k

(e 45120 20%) # 24 (voh S0 25%) L B EBEFLE T4 AL

FUBEETEIN U S RERTEP FET ERCAPR] PR
foARRE o
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Figure 20. Shear value changes of TBP and LYD pig longissimus dorsi muscle storage at 0°C for
72 hours.

TBP: TLRI black pig No. 1; LYD: LYD pig.

A B Differences in comparing with different hours in the same breed.

* In the same hour indicate significant difference (P < 0.05).

NS: No significant difference.

75




(= ) p-calpain ¥ m-calpain /= &
A zEgk 2 p-calpain /& B+ 0°C & 72 ) FER > TBP 22 LYD P g 38 %
AR PR s X3 BEF AL o m-calpain % % ¢ & p-calpain 4 %
ip e o TBP &2 LYD p7t 0°C 272 /] BFp > p 27 m-calpain /&2 5 = < 1t
deBl- L - o
Calpain ¥ it 5 3-v fe poE fivp £LE ¢ BB 2477 2 &% - calpain /&0
Fe B4t sep dacit (Sentandreu etal., 2002 ; Koohmaraie and Geesink, 2006 )- Veiseth
etal. (2001) 4F £ 45 1 » W £ 2 LD % p-calpain # m-calpain f¥ 73 *+ 4°C %72 /|
PER 2 %1 o p-calpain At 3 PN BB F R Y 0 % 72 /] P2 p-calpain &L
F17 5.4%> @ m-calpain | & P &g % i o llianetal. (2004 ) #-47 X 2_ m. longissimus
thoracis et lumborum =75 % 2°C ™ > p-calpain EFit % 1 X 2 % 2 % &2 w44
50%% 85% - Devine (2004 ) 4p o #rd calpain 22 #r pF calpastatin 3 pH
Benikdg > & pH & 7.5 pF calpastatin EE B iE > @ B g 2 pH E 4 P
5.8 ™ > i {F calpastatin jEF 2% Ko gt E T R u &2 m-calpain & F 1 E
BE B B igomp 2 pH (€ 5.5~5.8 fu F] o it sF 2 fRdp &) p-calpain 7 128 B {8 SR
FARRE o ¥ 4R (2013) 4R 2 ¢ 33| 0 & AR FF 2 M T i >t 5°C 2 p-calpain &
Bets 02 3R 2RISR FIESS T XA PR > A m-calpain i+
14 = 25 F R o @ *3E%k2 p-calpain 2 m-calpain /&4 e p7 5 72 /| P L
FRETE FF AT B g AR > 2 g pH B2 LYD #t

Lo % i B o
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(A) p-calpain &+

[ —=-TBP
T T ~LYD

6 _
55 = | — T T ]
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Post-mortem (hours)
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TBP & LYD! NS NS NS NS NS NS NS

(B) m-calpain 7%+

8 1 —=-TBP
75 - LYD
7 -

ot
B T 1
20 40 6

0 0 80

Post-mortem (hours)

Hour 1 3 6 12 24 48 72
TBP & LYD! NS NS NS NS NS NS NS

Blo L - ~ 332 p- - DR Bz F L et 0°C s 72 i
(A) p-calpain &1+ (B) m-calpain /&2 % i o

Figure 21. (A) p-calpain activity and (B) m-calpain activity changes of TBP and LYD

pig longissimus dorsi muscle storage at 0°C for 72 hours.

1TBP: TLRI black pig No. 1; LYD: LYD pig.

NS: No significant difference.
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(=) »g % 2 (Myofibrillar degradation)

hoAREBRPTFH R o TBP 2. desmin &% 24 /] pFz_ (s P B> » LYD fApr
FHFPEP AR o n TBP 2 desmin £ 8 " LYD P& (Bl- t - g - L
= ) llianetal. (2004 ) 45 &1 » W % 2 & & £ vepri3 £ 2°C 7 2 {85 X 0 desmin
RFPERR O EREEZ X2 5T X AN 33%% 71% - Huff-Lonergan et al.

o

(1996) #F L 4ph » M4 B2 2 desmin Z 22 R g T4 B2 p

e

¥ Maddock Carlinetal. (2006) 3% % ¢ #& 3| - calpstatin € /&% v FhE % &%
#m i & desmin *% i3 5 > @ calpastatin B8 pH BB T RIEE 0 # 73
pH &3k 3 desmin "% 2 ¢ 2t % > @ AES% 2 LYD 94 &2 pH & & % > TBP>
¥ LYD 2 dsemin *% 3 TBP i % 4p {4 o

TBP ¢ B 15 48 -] p= 1 ILP Agveih s 3o oK 24 31 & 30kDa( Bl= + = )e
@ LYD *t B fs % 24 ) P B R 39 Bk R4 31 & 30 kDa o W F BT
AR H{ 4 31 22 30 kDa k&~ H{ 4 (B= L~ =)o LYD 2 % f-kj2a 32 7
28 kDa # TBP -1 7. » LYD z sk ‘a5 f2 2 4~ (3122 30kDa) f% 24 /] p&p
RO ET A B4R TR om TBP 248 | pFigd 4 @4 EHTr% -
gk iatE f2 4 4 (3122 30kDa) 7 B - Koohmaraie (1988) #% | » 3-v % 5 %
M (Ao G BOKRZUE B 2 A F] o Ged B R ARELE > e a
Vo 2 P4 ARV A fRR R AT B kPR o

¥ Huff-Lonergan etal. (1996) 1 Troponin-T H kHiffiifsk » ¥ LR |1 &
B RY (30%r 28 kDa) ¥ A fo BT PER M 4 o +hE (2013) AE LR R
£ T R RS E A ORI 14 X {8 0 %E Troponin-T 2. *% 2P &8 & # 30kDa
AP A ST EA30KkDa A2 AL A ARREBFTLELBELE TR
B BTIC 2 iRy o M 3EBR S % & Huff-Lonergan et al. (1996) % +£% (2013) %2

SRR AR
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Figure 22. Myofibrils protein changes of TBP longissimus dorsi muscle storage at 0°C
for 72 hours, S: molecular weight standard proteins (245, 180, 135, 100, 75, 63, 48, 35,
25, 20 and 17 kDa). Abbreviations: M = myosin heavy chain; o = a-actinin; D =

desmin; A = actin.
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Figure 23. Myofibrils protein changes of LYD longissimus dorsi muscle storage at 0°C
for 72 hours, S: molecular weight standard proteins (245, 180, 135, 100, 75, 63, 48, 35,
25,20 and 17 kDa). Abbreviations: M = myosin heavy chain; a = a-actinin; D = desmin;

A = actin.
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( ~ ) o-actinin 2. & i+

TBP %2 LYD #Apv3 72 /] PFis42¢ » TBP 2. g-actinin 2 £#& LYD % » 2 a-

actinin 2 €17 "SERF G PFRF R 4v @ B0 (Aol = L = )ea-actinin i segk e Z-desk
LR RFEFTETEA AL RN E AR D E

a-actinin & ;2 § (FHcit gk o ot % % & Richard et al. (1995) 2 47 ¢ ¢ #% 7] »
Rt Tz = X o gk F ALV e v Z-desk b2 Fd B B GO B iR
FoRU OFEMRAL RSB AFHKRAT o LA P PTFHL P T o-actinin B
% 2°C & ¥ > 23 W3] "% f2H5 (Hwan and Bandman, 1989) - a-actinin i
Lo R P RF 0 1 €44 Cathepsins ™% fZ > 4 & SR 2 DR LR E o B
(Robbinsetal., 1979 ; Mikanci etal., 1987 ; Zeeceetal., 1992 ; Toldraetal., 1995 ;

Garcia-garrido et al., 2000 ) » #c o & 5% 72 /] PFpT 3 H B > o-actinin "% 2% % 7

P AR o
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Blote a2 BE204 (A) 3F2/R-58 (B) = R I iL
et 0°C P 72 ) FF > VR B R F-9 ¢ o-actinin 2 g1 o
Figure 24. Western-blot analysis of a-actinin in myogibrillar proteins prepared from

(A) TBPand (B) LYD piglongissimus dorsi muscle storage at 0°C for 72 hours.
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oA w g TR
(- ) medk & (pH value)

TBP &2 LYD B pr i3 iE42 " fdk B % (“4oB = - 7 777 - TBP B ¥ i<
3 LYD (P<005) (%02 13%72%% >t LYD 7 8 TBP % 2 48%" ) # F 7
AApTFHF > TBP 2 LYD Apraisi YA FAR o M38% 2 TBP & 72
- EEPN pH 430 5.85~5.41 2 > @ LYD 43+ 5.99~5.78 2. & > LYD B+ ¥ pH &
$ 0 o &322 TBP 2 pHan 7 5.72 > pHoa % 547 > A Martaetal. (2010) 45 & A&
s pHan < 5.8 % PSE 7 ¢ 2 %% iz 4% » TBP # % PSE 7 ¢ % » @ PSE 2 7 p

BEFHY R EHF AR pH o B E P B 3

ull
By
T
I
IRy
fi
4
&
=
A
{w
Y
|

YA GHAEMIRET G 4R REAL & Ak TBP Bt pH o Rl S 15 E
pH E" 2 R %> @ LYD - B e § pH @8 > g pris A& - pH 5 ¢
AREE ARF M B G g Ry WP MOKRIEY > Rd FL TG M
( Boakye and Mittal, 1993 ) -
(=) ¢ % (CIE Lab)

TBP £ LYD & MGR P 3 427 ¢ B 4ol -2 Flo 2 AT o BRR

m (L*value) %4 »LYD A% 4 ¥ A edk$ 7 TBPRlabg ¥ 1 8

H
ke

WgepTiy 33N TBP A F 8 LYD(P<0.05) % 4% 2 63 fRlagF LR
hird @ (a*value)?Ri> TBP 22 LYD &% 1 kP i % 43¢5 % (P<0.05)>
A TBPE LYD& X W@ ¥ 48 > TBP 43 *° LYD 2 48%; &% ¢ & (b*
value )84 »TBP &2 LYD " ¥ p¥ 3 PP 4 o b* 7 B F 2 % > b7 s 43 TBP
B E B > LYD (P<0.05)° pr3 ik #c? a*2 b*E i 4B (r=0.26 2 0.34)>
Fedg me2 L*~a*2 b*E I 4pM (r=-041--045%-056) -

R P At ded M (Aot 2 At Rd ~ § LRy R Bt b
JERE ¢ (BUo1992) e Bep 1 F E S NpEE A G HE ¢

K
MR SERT T € B4 L* ~ a¥2 b* (Zhu and Brewer, 2001 ; Lindahl et al.,
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2006) > £ AESk2 a*x b*Epr R R RP T APK (r=026% 034) 2
BEARF 38 (2003) 4 d o AR P g BRREE s g BT B 0
Foavp LR B arti il A Ak Ly s £ R R 4pM (r=051)¢
Fabregaetal. (2002) 451 > 7 Tﬂ‘ AFES (Nn) 22 é‘#ﬁhTm 7 7
INND 2 Lxvass b ARFL 35 FEATIRF LA LR
AORHET OV 2 B4 TR e @ ARk L¥a*x b pH @A f Ap b (r=-0.37-
-0.3 2-043) > TBP 2 i pH i & & 5 -k @ L*F 2 » 2 457 pH EAxd

TETE R P2 pd KA RS K2 34 (Breweretal., 2001) -
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Figure 25. pH value changes of TBP and LYD pig longissimus dorsi muscle storage at
0°C for 4 weeks.

ITBP: TLRI No. 1 black pig; LYD: LYD pig.

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 26. L* value changes of TBP and LYD pig longissimus dorsi muscle storage at
0°C for 4 weeks.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 27. a* value changes of TBP and LYD pig longissimus dorsi muscle storage at 0°C
for 4 weeks.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 28. b* value changes of TBP and LYD pig longissimus dorsi muscle storage at 0°C
for 4 weeks.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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(=) ¥4 & (Shearvalue)

o

PR P B el L4 cTBP 2 LYD &% 23k 2 59 4 &% ¢
BF T (P<0.05)-a TBP & LYD& ¥ hikdict @A ¥4 8 > i LYD 4
B3 R TBP % 2 4% o ,?uﬂ«;f = > Lonergan et al. (2001) 3F 4 % 3| » MEH
fop A EAAizZ B A RE AT 4 BAMIRFEE 5 AE%R LYD( 3
st 25% ~ 95§ 25%% $it % 50%) 0 TBP (4 H % 5 75%) » LYD 47 &
SRR AR ARR2ZLYDY 4 En kA HPREBITBP2Z SR o

LYD % 4 &5 &> TBP 248%* (P >0.05) > H&2gwsg £ 2 seid s B

\f"\ﬂ

I

@

(7% >2009) > AR5z TBP fery9»z E# LYD § > T4 |
BE Pl (r=-033)> AWoodetal. (1999) dpdio Foep p LRI o
PP g RO 4 E o A 8 (2003) ¢ F ARk 2 % 0 ¥ (2009) &5
LR R R A > T4 B e M A AT el ke R LYD 50 4
A2 T4 Es R LYD ™ -

T4 EEFIT TR L AR (r=-039) 3% 2F (5% 1 AKF T ' van
Laacketal. (2001) 48t » 2 P AT 4 EARF4H I HFLE LAl 3s
2PE AR T I EL B AAE o A% LYD & TBP 2 pH sz
AR R ARSI 3FUTI B AR ARR T B pHER R M (r=

ERTFADHEHT 4 B A

&

0.37) e Watanabeetal. (1995) # 3| » # I 2 pHu §
FRE LR AR pHERFLT 4 EL R §brmr ] o

WOF PR pFRE s e vep 2 Wk (van Laack etal., 2001 ; Channonetal.,
2004) B G & 2 BT AR BN EGE T IEE 2 X2 HE ChRELELR
#p o2 (Channon et al., 2004 ) - Dransfield et al (1980) ¥# Reesetal. (2002) % 1
FEP BASEC ki s 2% 0 ELBRMC TR ) 80~90% % 2 % 46 % o
BT 9 ke is % 5~7 = (Oualietal.,2006) > % B (s % 14 % pricit »c% B ¢
#4:7 (van Laacketal., 2001) -
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Figure 29. Share value changes of TBP and LYD pig longissimus dorsi muscle storage
at 0°C for 4 weeks.

A B Different letters in the same breed indicate significant difference (P < 0.05).

NS: No significant difference.
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(=) e 4 (ATP related compounds )

TBP &2 LYD z_ # & £ v (R BF i3 B A7V %*ﬁﬁx?ﬁ@%#”‘ﬁ 7 i hrdk L
et o TBP 2 IMP 2 & fpvisw 238 ¥ 7% (P<0.05)-LYD 2 IMP 7 &
Bpr i 3K FTH (P<0.05) - TBP & LYD &7 b ¥ 8/ > IMP i3 8 ¥
A8 2 LYDF > TBP 2 48% - TBP 2 Hyp %2 Ino 7 € &4 % & b73 % 3 &
25 2B FH 4 (P<0.05)-LYD apra ¥ > Hyp 2 Ino 2 £ &% 43+
BEH B (P<005)°TBP £ LYD t% it 8 »Hyp 2 Ino 3 B &% 4 b
LYD p 5 % »* TBP (P <0.05) » p¥7 % 31k LYD 2. Hyp %

Ino 7 £ % %> TBP 2 4% (P>0.05) &y HmMmp 7 £ - LYD &% 4%
PP R TBP % (P<0.05) p#i5 % 33 LYD 3 % * TBP 2 48% (P>0.05)-
% (2009) 472 # 7| > LYD #4862 Ino 2 Hyp s £M g & #2738 » 5+ LYD
R R B AREREEAPE o

PPt IMP 2§ 4pR (r=-062)> &2 Hyp~ AMP %2 Ino & 31t 4p i
(r=10.63+037 2 0.63) - Schifer et al. (2002) ¥+ 45 4 » ATP 3¢ 2
ADP fefets 29 % 1] PESS 4r o 5150505 IMP 3 B0 B t8 B 4o 40 0 30 B 15 8 3
TRATE > H Z EuAfprd AMP "2 jE = IMP > 2 8 AMP )k & "% 1< - 3 (1995)

MFF EGEE A A Hyp 22 Ino 7 BERF 3R e B4 o &
Khan et al. (1968) 45 1 » B3 & 0°C & » 75% IMP " 2 % 3~5 3k » 90%;} % 3
5~6 iF o

pH & IMP %31 4p B (r=0.33)> & Vanietal. (2006) % ¥ $# 7] » &
< pH EEBE T o IMP % f2:# Rl TBP A pr 38 F IMP 2 £ M3 LYD 248
. (P>0.05)> 4 M pH BIRE 7k & o

PrHREMES? A& GMP 2 IMP &2 A bovRApB > BORR § B ATk
2k vk (Yanoetal.,1995)> GMP 2 IMP 3 #23 2. % vk 4 (Kuninakaetal., 1964 ;

Shimazono, 1964 ) » £ (2003) ipdi AR 2 F A L) IMP Z 2 33
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Table 14. ATP related compounds (mg/g) changes of TBP and LY D pig longissimus dorsi muscle storage at 0°C for 4 weeks

ATP Week

realated 0 1 2 3 4

compounds  Tgp LYD! TBP LYD TBP LYD TBP LYD TBP LYD
(mg/g)

CMP 0.084+0.028 0.082+0.044 0.098+0.045 0.069+0.043 0.073x0.017 0.080+0.045 0.073+0.017 0.069+0.023 0.074+0.031 0.100+0.031
UMP 0.063£0.026 0.062+0.024° 0.073+£0.025 0.069+0.027° 0.061+0.017 0.061+0.039° 0.060+0.013 0.061+0.018° 0.055+0.019% 0.127+0.055%
ATP 0.111+0.038 0.078+0.057 0.125+0.043 0.127+0.014 0.128+0.018 0.121+0.033  0.119+0.036 0.098+0.031  0.076+0.068 0.101+0.082
GMP 0.055+0.010% 0.061+0.013 0.076+0.056% 0.056+0.010  0.049+0.008% 0.061+0.154  0.041+0.008 0.046+0.008  0.047+0.020° 0.050+0.010
ADP 0.231+0.054 0.246+0.048% 0.235+0.068* 0.172+0.029%Y 0.190+0.037 0.195+0.028% 0.186+0.030 0.196+0.063* 0.215+0.037 0.198+0.0322%°
IMP 2.675+0.332% 3.104+0.386% 2.456+0.128% 2.593+0.229% 2.128+0.145%¢ 2.521+0.373* 1.665+0.292° 2.035+0.225° 1.863+1.059*° 2.060+0.313"
Hyp 0.184+0.032° 0.265+0.090° 0.246+0.041¢ 0.291+0.085" 0.271+0.050° 0.341+0.090° 0.353+0.115% 0.388+0.141° 0.411+0.094%* 0.557+0.205%
AMP 0.089+0.026 0.071+0.032° 0.095+0.023 0.103+0.008%® 0.109+0.020 0.101+0.021%® 0.107+0.024 0.087+0.028" 0.110+0.035 0.122+0.009?
Ino 0.525+0.107¢ 0.636+0.113° 0.709+0.151° 0.658+0.129° 0.818+0.142%° 0.740+0.401° 0.923+0.131% 0.937+0.263%*° 0.905+0.225%* 1.182+0.237%
Total 4.017+0.465 4.607+0.534% 4.113+0.379 4.151+0.404% 3.826+0.152 4.221+0.697%® 3.526+0.414 3.917+0.444" 3.380+0.518* 4.498+0.389%%

Cle-pArY 2 RF*EATLBEF (P<005)-

W - F#k? A RFA AT LB EF (P<005) -

1TBP: 332 -5 LYD: = e 7 o

&< Different letters in the same breed indicate significant difference (P < 0.05).
*Y Different letters in the same week indicate significant difference (P < 0.05).
ITBP: TLRI black pig No. 1; LYD: LYD pig.
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LYD > 2 Hyp 5 &7+ (P<0.05) 2 {2} » Bf 7= &f Ak & 2. 75 2. 1% Bfig &

P RERE A ¥ O IMPE Hyp R AR (r=-024,P=0.069) -

PR
gops A% LYD 2 IMP 5 £4 % TBPAB% - Hyp 5 £+ M & % > TBP

(I ) P& s»pe = (Free fatty acid composition )

BB PTG IEARY AR e R il drdk L T AT o Ake oy st (SFA) 3R
i o LYD 2 Croo P Bg % > TBP (P<0.05) > ¥ = % 44"y %5 (MUFA) 384 >
TBP 2. Cig1 P 2 % >+ LYD (P<0.05)> % =~ 7 47 {fc?y%=pk (PUFA) %4 > LYD
2. Cig2% Cig3P B %> TBP (P<0.05) -

PP % 03 PF > LYD 2. Cipot 6| &g % > TBP » m TBP 2. Cig1 2 MUFA
WG| BT B 2 LYD o B¥ 7 % 11 pF o LYD 2 Cioo ~ Cig3 2 PUFA 1t & & 8 *%
TBP > m TBP 2 Cig1~ Coo1 2 MUFA \* 5| & % >t LYD » 733 % 2 3% > LYD
2. Cig3 2 PUFA & | &g 3>t TBP > @ TBP 2. Cig1 2 MUFA 1 &) &g 5 >
LYD-p¥73 % 33k TPB & LYD iy e e F R F L B o7 & 4 P>
LYD z. Cig3 %2 PUFA +t 5P B »> TBP > @ TBP 2. Cig1 ** &P B % ** LYD -

TBP 2 Cio0F {8 2 I % > Crp ML RT3 PF P 5 4e 5 P B3 4 (P <0.05)-
LYD 2. Cig1 % Coo1 't BSEPF P 3 4r i 3 4 (P <0.05)-

B AR o2 SFA B P ERSFEF 0 ¢ (1997)
THT Bz SFA 2 PUFA W GIp Bl B -

TBP 22 LYD 2. SFA Apva & 23 bl F & F > @ MUFA £ PUFA 7
ABFR > w TBP 2 MUFA 7 % ** LYD 2. 4% (P>0.05) > LYD 2 PUFA 7
% ** TBP 2_ 4% (P >0.05) - Wood etal.(2003)§ﬁ%:}ﬁ a1 7 k& {erg sk (MUFA
2 PUFA) Z % > gleid gipfey > X H R 753 BEEENT 27 o fcigin
fe > v EAFE 2 Budr (F L ape) - Alvarezetal. (2009) R4 ¢ # 3] >
G X el KERT T PR A 4e 0 SFA P BEH 4 0 @ MUFA £ PUFA 23 ¥ # 1t
2 %A o FpiRR A I B AT 0 AEB SFA 2 MUFA S Ap R (r = -
0.69)> MUFA & PUFA T 3§ 4B (r=-0.8)° LYD 2. Cig1 SR F 3 4r > 7
PR 4v IR % 0 e Hoodand Allen (1971) - 34 ¢ 5 & 3|2 f &3 2427 Ciga
ERERFR A 4o @ B4 o 4 Tt LYD 2 SFA GpFaH @4 T2 % > PUFA &
FTEZARR S MY o

Vg faIne 0 % (2009) dF 2 4p 00 0 LYD 2 Cizo > Cis2 % Ciss B ¥ 8
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Table 15. Free fatty acid composition changes of TBP and LYD pig longissimus dorsi muscle storage at 0°C for 4 weeks

Week

Fatty 1 2 3
acid (%) T T

TBP LYD TBP LYD TBP LYD TBP LYD TBP LYD
C120 3.13+1.83  6.25+1.66°Y 558+1.32%* 11.17+3.09Y  9.36+5.40*° 12.86+4.91° 8.49+5.91*  4.07+2.47°  3.01+0.99° 2.77+1.19¢
Cu0 1.24+0.19 1.35+0.16 1.18+0.13 1.47+0.25 1.21+0.17 1.21+0.18 1.260.16 1.34+0.35 1.17+0.18 1.35+0.26
Cis0 23.74+1.25 22.8+1.45% 2251+1.42Y 20.47+1.13°¢ 22.36x1.34° 20.40+1.49° 22.56+1.72 23.27+0.97%  23.42+1.18  24.11+1.54
Cis:1 2.79+0.61°  2.09+0.41°  3.10+0.56®  2.32+0.28%  3.08+0.61*  2.40+0.42% 3.06+0.80%  2.76+0.44% 3.30+£0.712 2.74+0.382
Ciso 12.0740.76  13.11#0.79  12.00+0.94  12.11+0.22 11.83+0.90  12.42+0.69  12.21+0.58  11.81+0.57 12.06+0.86  12.28+0.81
Cis1 4557+4.13Y 34.01+5.68" 43.45+3.35Y 33.16+2.73  41.19+3.75Y  32.59+4.39™ 37.72+3.86  40.12+7.48°  44.59+4.22  38.33+6.11%
Cis2 0.78+3.22% 19.3+4.61Y 0.64+1.58° 16.23+1.73 8.92+1.52* 15.64+1.76Y 11.97+4.34  13.47+4.15 0.84+2.28%  15.46+4.52Y
Cis 0.33+0.09*  1.1+0.36%  0.30+0.11*  0.7620.33%  0.20+0.17 0.33+0.32° 0.35+0.18 0.45+0.31*  0.26+0.06 0.70+0.53%Y
C201 0.59+0.15  0.51+0.21% 0.72+0.14¥  0.19+0.17%  0.59+0.24 0.29+0.24°  0.54+0.19 0.54+0.31%  0.76x0.12 0.60+0.19?
C204 0.82+0.23 1.67+0.71 1.58+0.21 2.13+0.79 1.28+0.58 1.72+0.80 1.85+1.12 2.18+0.84 1.59+0.13 1.66+0.70
SFA”  40.18+2.87° 41.33+2.53% 41.26+2.46° 45.21+2.30°  44.75t4.10* 47.04+4.15°  44.52+3.73° 40.49+2.73"  39.67+1.97°  40.51+2.49°
MUFAB 48.94+4.74Y 36.61+5.81™ 47.26+3.57Y 35.66+2.76°  44.85+4.34Y  35.28+4.99° 41.32+4.65 43.42+7.83%  48.64+4.27  41.68+6.62%
PUFA® 10.88+2.71* 22.06+1.93Y 11.48+1.73% 19.13+1.66  10.40+1.98* 17.66+1.75Y 12.16#551  16.09%5.15 11.70+2.41%  17.81%5.31Y

R - R o
SR SN

ASFA : Total saturated fatty acid (Ci2.0+Cus:0+Ci6:0+Cis0) > EMUFA : Total monounsaturated fatty acid (Ci6:1+Cig:1+C20:1) 5 “PUFA :
acid (Cig:2+Cis:3+C20:4).

t 188 % (P<005)

~

T ABH¥F (P<005)
1TBP: 332 7- 5 LYD : = Sfde 2 7 o

&¢ Different letters in the same breed indicate significant difference (P < 0.05).
*Y Different letters in the same week indicate significant difference (P < 0.05).
1TBP: TLRI black pig No. 1; LYD; LYD pig.
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A2 A 22 Cea i ¥ 82 LYD - & Suzukietal. (2003) ## 4 @ 4y
Mo L IR RATR o wCeo g BRI AE%2 TBP 7 T5%R LA
] > LYD B] z 50 %1+ 7% 5. » TBP 2. Cigo~ P &g 14+ LYD -

(=) B F &= (Sensory evaluation )

MRRT FEARZ BT SR kARl D2 0 e AfRd EA L 0 % 3
¥R LYD 2 ¥ % > TBP(P<0.05) 8 & TP BB F AR o & f rR®A 1o
TBP £ LYD 2 ¥ #cFF v s g ¥ A % > z’,}_?‘;ﬂﬁﬁ”ig%c B e 2 ARR o B
WeR =AY S TBP 2 LYD 2 k8@ ¢ i % o B ditiEa b o TBP § #
B LYD 2 AB% e 2 BEF o b R3EA L TBP 2 LYD A F &k 8l B F
Z3 > (e TBP hek3®A § 530 LYD 2 484 - TBP &2 LYD Apr 3 ¥/ 5 i
¥ 4 pEE it (P<0.05) aHrikA » TBP pvi# 3 k%8 LYD (P <
0.05)> Hrek2 5 & h ek BRI 4pH (r=071 % 0.68) R R4E= RINA > PF
% 173 TBPAEF 3> LYD (P <0.05); TBP Aprs % 4 3P4 E< A&
i (P<0.05)  LYD Rl &% ¥ £ & - Miller (2004) 5] » 3t pt 2 #4231 & 1 5
P WORAOR A G AR HETEYE 0 AR SR YR R B AL RS
T a4 (r=1088-0.88 % 0.84) A3Ez% 2 TBP fp F &i%i®s t 193 3t
LYD 2z 48%: -

TR BIR 0 A BT
1. RE S8l 2 - a0 2 4phf

horkerde i in B I 4p B (r=0.35) > & Miller (2004) 472 %40k > b
PRIEANER S B e B o R e B8 R E APK (r=-055)> i & 7
s s bovA KR 0 E Tp A0t BB 4 € % T 39 ) (r=-024)0 % ey
FOrBE 0 R AARM (r=-031%2-04) SEFFFE R A4 g 2 pH B
g 2 BT g EETEFY RS BL v P R FEKEY
73% > g e
O BB REAREHE RS R TR EH S c B BRI RE TR APH (r=
027)> 14 v I APM (r=-053)> pihvh i XiR B3R 5% ¢ ¥
FIap ZhvR ~WRZE SAM PR RS F AR RIAETAZIR

o

A
2w

HRSE ¢OVCR g b B s fpt B BEPS (Eikelelenboom and Hoving-
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Bolink, 1994 ) o p ¥ 2 #q%5 € Flevdh2 G > © € fligerdp 20 o 3 40 4 HOR
FoE o GHE - 1996) 0 FEp R P gy B R R F A
A2 s o iEa BEDI P T ©2ekig (Fernandez et al., 1999 ) - DeVol et al.
(1988) sr 4 P 33| » VHER 2 FEp SFFHvp pgsad b 43025 3 3% 0 A~
W% TBP 2. 7397 £:% 3.67% > HBEBIRTFLPHEF T LYD f2f%sz £ &2
BESLERTRIAME (r=027) Channonetal.,, (2004) 24 %3] » 72 ¥ ¢ 7
F7RAMREV TG 2 X2 TA B 0 b TBP Z HRIRA A G B AR 2 7
B > AIAIFL P JRIIup 2 g8s 7 £ ek m4p M (Rhodes, 1970 ; Skelley
etal., 1973 ; Goransson et al., 1992) -
2. B &3 pidk @2 CIE Lab 2 4p B

§ EFT BT ik~ a¥: b*E R 4phE (r=046-051 %2 0.28) ¢ &
WRTF e # 4 2 L* ~ a*% b* (Zhuand Brewer, 2001 ; Lindahl etal., 2006 ) » £ f&
W B %I f 4a B (r=-0.26) Fabregaetal. (2002) 4 ! - < pH B2 Ff § &
B L*vavz b*o Bk L2 FlF R Bk ERE 0 A kT L &
¢ TR HTRFFA AR ETIREAPM (r=-028)> &3 pH ERE » B 7 2
Fov fEEIER 0 6 EICR AR (R N TR R
3. B F S ATP B Bdr 2 4p M

PR PR IMP R f 4ph (r=-0.62)> 2 Hyp % Ino = & 4p B (r=0.63
% 0.63) b A=A % Hyp 2 Ino R f 4p# (r=-0.35 % -0.46) > 3 (1995) 4
ARG s IMP 2 BRERT R M 4 51X 0 @ Hyp 27 Ino 7 B 5§57 P T 34
‘v 4e o Kuda et al. (2008) 4K 4 4p 01 » Hyp 2 £ 34 4c > § i@ & b vRTE M2 2
vheA 2 0 ARRPIT IR LYD 2 Hyp 7 £ 8% 33 TBP » # (F b vk 2 34
BE ARG #0 LYD A% -
4, BT EITE AR A2 AR B
(1) 7 &fompp

F vAFEA 22 Cren ~ Cig1 > Co01 2 MUFA R 3t 4p B (r=0.47 ~0.54 ~ 0.51 =
055)° b rR3®A ¥ Cig1~ C01 %2 MUFA R 2.+ 4p B¢ (r=0.61-0.57 2 0.62)-
i 2 Cre1 > Cigr 2 MUFA R 30 4p R (r=0.52-0.53 2 0.55) - 4 vki=A
23 Cip1 > C181~Co01% MUFA 3 488 (r=05-+0.62-0.52 3 0.63)° 23

B %A 2 Cie1~Cig1>Co01 % MUFA R 3R 4p B¢ (r=052-0.57~054 2 0.59)-
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Cameron (1990) 4581 » ¢ ¢ MUFA 2 £ G hrh = Z4p M -
(2) %2 &fciyiphp

F vAFEA 22 Crg2~Ci83% PUFA R Ap M (r=-046--042 2 -052)- k
vk 4 22 Cig2 ~ Cis3 %2 PUFA 3R 4B (r=-0.63~-0.6 2 -0.62) & A# %"
PUFA z £% # > & F &3~ # 4 > % Pegg and Shahidi (2004) # 7] » PUFA
SR P B R F it 2 PesEs - Cameron (1990) ptho ap hrker PUFA = § 49
Moo

Calkins &2 Hodgen (2007) 4% &4 » %P 2 b A& B E & 12 PUFA 2 £ &
i edm @& PUFA P o Glde : TRM L (Cisz) 2 72 3 v ik (Coou) € B
AN AiEF M H o B H 2 4o 2,4-decadienal ~2-nonenal ~ 1-octen-3-one ~
2,4-nonadienal 2 2-octenal > izdt & $ 7 % 2 Sg AL v 4= b rR 2 ;‘%tb FER Z ko
FURSEA AT o R P 2 Cieo 7 BB MR sRILT B F M 2(Laricketal., 1992):
ey Cigz 7 £ OBRIHE 3% € 4eig Pgdng L F A BET E 122 b & (Wood
etal., 2003) -

wHR(2003)4F 4 ¢ IR F &3 b vRZ R R A W& MUFA 5 0.893
(P<0.05)~-0.920 (P<0.05) # 0903 (P<0.05) 2 & 4p Rk 2 PUFA 3 0.840
(P<005) 2 f 4Pl o *A2EZ%E % 238 (2003) 2. %% @ & - e Calkins &
Hodgen(2007 )4y 41 7 ¢ ® 2 MUFA # £k sk A7 ¥ 49 B> 2 & B L& 12 PUFA
R -BELRYE PUFA-Cis2% Co4 23R f 49 (r=-05--0.48 2 -0.46)-
T e (Cugz) % =2 b wiiph (Coou) Pt pF P 3EF MP{rl &-
# *% f# = 41 2, 4-decadienal ~ 2-nonenal ~ 1-octen-3-one~ 2,4-nonadienal # 2-octenal»
T AP VRIS R RSSO REE Z ko FIZFAF AT A A
4 off-flavour £ warnmed-over flavour » % & f k vhig = 7 43 2. §2 5 (Pegg and
Shahidi, 2004 ) - 3 L 4F £ &7 > FRE ¢ 2 Ciso 7 28 MR R BEEFM G
(Laricketal.,1992) > ie 4 Cig3 7 £ 9 2590k 3% > € 4eid Pq90F L F A B
R 162 ke (Woodetal., 2003) -
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Figure 30. Color score changes of TBP and LYD pig longissimus dorsi muscle storage
at 0°C for 4 weeks.

ITBP: TLRI black pig No. 1; LYD: LYD pig.

A B Different letters in the same breed indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 31. Odor score changes of TBP and LYD pig longissimus dorsi muscle storage at
0°C for 4 weeks.

TBP: TLRI black pig No. 1; LYD: LYD pig.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 32. Tenderness score changes of TBP and LYD pig longissimus dorsi muscle
storage at 0°C for 4 weeks.

TBP: TLRI black pig No. 1; LYD: LYD pig.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.

100



-&-TBP
6 1 A LYD
5 | AB AB AB .
o K {
o
&) 4 -
2 A \_ AR l\—AB AB
D J jk B
E 3
2
3
2 |
1 |
O T T T T 1
0 1 2 3 4
Weeks of storage
TBP & LYD* NS NS NS NS NS

i

L2 HFEIHR B RERUE LT AR 0 C TR
BF &7 5 g o

Figure 33. Juiciness score changes of TBP and LYD pig longissimus dorsi muscle storage

at 0°C for 4 weeks.
TBP: TLRI black pig No. 1; LYD: LYD pig.
A B Different letters in the same breed indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 34. Sweetness score changes of TBP and LYD pig longissimus dorsi muscle storage
at 0°C for 4 weeks.

TBP: TLRI black pig No. 1; LYD: LYD pig.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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Figure 35. Flavor score changes of TBP and LYD pig longissimus dorsi muscle storage at 0°C
for 4 weeks.

ITBP: TLRI black pig No. 1; LYD: LYD pig.

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.

103



6 _
o
o 5 1
7]
>
= 4
=
S
2 3
3
g ‘]
o
|_
1 .
O T T T T 1
0 1 2 3 4
Weeks of storage
TBP & LYD! * * * * NS

Bz 332 f- 50 BRI FRE N 0C e ¥ Al 7 5™ A
X2 i o

Figure 36. Total acceptability score changes of TBP and LYD pig longissimus dorsi muscle
storage at 0°C for 4 weeks.

ITBP: TLRI black pig No. 1; LYD: LYD pig.

A B Different letters in the same breed indicate significant difference (P < 0.05).

* In the same week indicate significant difference (P < 0.05).

NS: No significant difference.
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TBP 2 LYD &t 53— 4 A A4 > TBP fu 17 #3mh grfu sy v 5 £
3% LDY (P<005): @ LYD & ¢ A=A ~ kA dfugs 7 £ ATS* TBP -
TBP 27 LYD 2 % $. & 3% 0°C MGR p¥ s & 72 /) PrACR %14 A 45 0 % % Bm » TBP

B s 24 ) P phdk BP0 AR <> LYD (P < 0.05); Wk 4 A kil 24 ] prp TBP P &g i

F

4 F 448 | pEp TBP B

it

S LYD (P <0.05) %48 | pF2 (53 ¥l abf¥ 418 ;
MR LYD® (4% 3-12% 48/} ) (P <005)c %4 @ akkis 24 b LYD P 28 8 **
TBP (P <005) % 48 | pF2 145 ¥ WRl ¥ £ 8 - vegh e’k f22 SDS-PAGE & %

k¢ o7 »TBP 2 Desmin *% jzf LYD > fe 32~28 kDa z_ #v4k "% 2 2 4= 113 LYD % TBP

- % pu-2 m-calpain =14 % o-actinin z £ 2. %4 3 i‘ R % P &g o
TBP & LYD 2 # 5. £33t 0°C MR RT s 03| 4 pF > F ok ST > HekE i

FO02 1 alFL2 %2543 TBPP AR LYD i1 (P<0.05); &¢ %34~ (CIE
LAB)) TBP RR B AP PEFLYD e FPaFid; hid fgga@aﬁﬁ
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AEFREMFALR > L LYDJ 530 TBP 2484 - AP HRM B354 > ADP 7 £ &
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TBP; #5aprg 3afain & » TBP 2. Ci20~Cig2~Cigz 2 % % 42 frig WA P vv &) &F 143t LYD
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Effect of low temperature ageing on meat qualities of TLRI black pig
No. 1 and LYD crossbred pig

Twelve longissimus dorsi muscle of TBPs (75% Duroc, 25% Taoyuan) and
Landrace x Yorkshire x Duroc (LYD) pigs were stored at 0°C in vacuum packaged
and the meat properties change were observed during 72 h post-mortem and during 4
weeks of storage at 0 °C. The results indicated that TBP had higher marbling score
and crude fat content than LYD (P < 0.05), and LYD had higher color score, moisture
and crude protein than TBP on meat quality and proximate composition. The meat
properties changed during 72 h post-mortem, TBP had lower pH value than LYD at 24
h post-mortem ( P < 0.05); however, no significant difference were found between
TBP and LYD after 48 h post-mortem. TBP had higher cooking loss than LYD during
24 h (P < 0.05). LYD had higher shear value than LYD during 24 h, they were not
difference after 48 h post-mortem. TBP had faster myofibril degradation than LYD in
Desmin, but LYD had faster degradation in myofibril in 32~28 kDa than TBP. The
p-calpain activity was not reduced and muscle tenderization was continuing during
storage. The a-actinin was not changed during post-mortem.

TBP had lower pH value than LYD at 2, 3 and 4 week (P < 0.05), but no
difference at 0 and 1 week of storage. TBP had higher L* value than LYD during 3
week; a* value had no difference between TBP and LYD, and TBP had higher b*
value than LYD during storage. No differences were found in shear value, but LYD
trended to have higher shear value than TBP. In content of ATP related compounds,
TBP had higher ADP content than LYD at the first week (P < 0.05). Hypoxanthine,
Inosine and total ATP related compounds were higher in LYD at the fourth week (P <
0.05). In free fatty acid compounds, TBP had lower Ci2:0, Cis:2, C1s:3 and PUFA

content than LYD (P < 0.05), but no difference of SFA between TBP and LYD. Cis:1
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content was increased during storage (P < 0.05). The phenomenon of Ci20 content
was first increased then decreased during storage. Cis:1 and Czo:1 content of LYD were
increased as the increased of time. In sensory evaluation, TBP and LYD had no
significant difference in color score. TBP had higher odor score than LYD at the 0 and
4 week of storage. LYD had significant tenderization effect during storage, and TBP
had no significant difference during storage. TBP tended to have higher juiciness
score than LYD. The juiciness score had significantly decreased during storage. TBP
and LYD juiciness score were lowest at fourth week (P < 0.05). TBP had higher
sweetness score and total acceptability score than LYD before 3 weeks (P < 0.05). At
the fourth week, TBP had the lowest total acceptability score (P < 0.05), and LYD
was no difference.

LYD had more off-flavor matters (PUFA and Hypoxanthine) than TBP, but TBP
had better sensory scores than LYD. Overall, TBP had better meat qualities than LYD

during low temperature ageing.

122



f ko — ~ B (572 P2 A B E e 5O A 472 49 B

Appendix table 1. The correlation of maet quality analysis on longissimus dorsi storage at 0°C for 72 hours

. , - s - ~ 2 F . P - S . - m-
R R e ded erais 4 W FRAERR OERE Rk EEAE P L
P R 1 0 0 0 0 0 0] -0.68 -0.23 0.01 -0.38 -0.36 -0.14 0.16
*xxk **x ** *xxk
Ak i 1 0.17 -0.54 0.4 -0.56 0.78 0.02 0.3 0.32 -0.16 0.16 -0.38 -0.16
* *xk ** *kk *xk *xk *xk *
Fe F-v 1 -0.27 0.81 -0.62 0.29 0.02 0 0.17 -0.23 0.43 0.08 -0.21
** **kx **kx **x * * E . =3
KB Rg A% 1 -0.74 0.85 -0.76 -0.03 -0.44 -0.36 0.25 -0.24 0.22 0.2
**kx **kx *xx *xx *kx * **x
A% o 1 -0.61 0.65 0.02 0.43 0.56 -0.37 -0.21 -0.27 -0.05
= E = = E = *hk *
=T X 1 -0.65 -0.02 -0.3 -0.47 0.43 0.25 0.02 -0.03
*xk **x *xk *
2R R 1 0.02 0.48 0.48 -0.26 -0.06 -0.51 -0.03
E = E =
B 1 0.29 0.17 0.74 -0.29 0.14 -0.02
**x KXk *
i 1 0.37 0.06 0.11 0.01 -0.16
*hxk
A 1 0.02 -0.2 0 -0.26
*
=ZE 42 E 1 -0.09 0.11 0.23
34 A 1 0.5 0
u-calpain 1 0.09
m-calpain 1

* P<0.05; ** P<0.01; ***P<0.001
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Appendix table 2. Corelation of meat qulity and sensery evalutaion on longissimus dorsi muscle

#Fr#c  Moisture CP CF fi df (B L* a* b* g4 & ¢ % F vk W R B vk A Hek K=
- 1
Moisture 0 1
CP -0.07 0.17 1
CF -0.01 -0.51 -0.24 1
**k*k *
fid d (B -0.09 0.03 0.41 -0.32 1
*kk **
L* 0.15 -0.32 -0.37 0.51 -0.41 1
a* 0.26 -0.02 -0.3 0.23 -0.45 0.05 1
*x ** * *k*k
b* 0.34 -0.25 -0.43 0.48 -0.56 0.72 32 1
*x * **kxk *kk *kk **k*k **
T4 E -0.39 0.15 0.12 -0.33 0.37 -0.44 -0.24 -0.42 1
*x * *%* *%* *x
** * * **
¢ & 0.53 -0.08 -0.25 0.19 -0.3 0.13 0.43 0.47 -0.49 1
**k*k * * ** **k*k **
FRR 0.24 -0.12 -0.42 0.32 -0.52 0.33 0.33 0.5 -0.45 0.59 1
0 . 05 8 *kk ** *kk *%* ** *k*k ** *kk
W -0.04 0.31 0 -0.24 -0.25 -0.21 0.29 0.01 0.2 0.28 0.25 1
* 006 * * * *
B ek -0.24 -0.2 -0.44 0.29 -0.02 0.5 -0.24 0.39 -0.14 0.006 0.1 -0.34 1
0.0594 FREk ool 0.0532 *x *x
54 -0.08 -0.29 -0.58 0.47 -0.19 0.61 0.1 0.47 -0.33 0.28 0.35 -0.08 0.68 1
* *kk *kk *k*k **k*k 0 . 05 2 * *kk **k*k
+H vk -0.09 -0.24 -0.58 0.42 -0.25 0.53 0.09 0.56 -0.29 0.34 0.41 -0.02 0.71 0.89 1
0. 059 *kk ** O 0503 **k*k **k*k ** *kk **k*k **k*k
HExRE 004 -0.32 -0.59 0.42 -0.09 0.66 -0.07 0.56 -0.31 0.23 0.23 -0.2 0.84 0.88 0.88 1
* **k*k *kk *k*k *x **k*k **kk *kk

*P<0.05; **P<0.01; ***P<0.001
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Appendix table 3. Corelation of ATP related compound and sensery evalutaion on longissimus dorsi muscle

##% UMP GMP  ADP IMP Hyp  AMP Ino  tatal ATP ¢ ;%  Fwk @ HcE Rhrk 5 M Hek S
¥ #c 1
UMP 0.2 1
GMP 028 024 1
*
ADP 022 007 0.49 1
*kk
IMP 062  0.05 0.54 0.42 1
*kk *kk **
Hyp 0.63 0.2 007 -002 -0.24 1
*kk
AMP 0.37 0.34 0.1 0.2 002  0.16 1
*%* **
Ino 0.63 038  -016 -017 -043 0.9 0.53 1
*kk **x ** *k*k
tatol ATP ~ -0.17  0.39 0.58 0.42 0.8 0.1 0.38 0.13 1
*x *kk ** *k*k **
e 0.53 013  -005 -011  -0.36 0.1 0.34 0.59 0.1 1
*xk * * *k*k
P 024  -003 -007 -018  -0.22 0.3 0.38 0.24 0.16  0.59 1
0.058 * ok
R 004 036 006 -031 001 -011  0.26 0.3 0.16 0.28 0.25 1
* 0.058 0.0598 * *
B vk 024 047 016 0.45 008  -035  -0.45 -0.46 024  0.006 0.1 -0.34 1
5t 008  -016 022 0.39 001  -024  0.09 -0.18 -0.1 0.28 035  -0.08  0.68 1
* * *kk *k*k
4 vk -0.09 -0.2 0.12 033 -006 -015 0.3 -0.19 014 034 041  -002 071  0.89 1
* ** *kk *k*k *kk
wiE R 004 -0.3 0.06 034  -009 -019  -0.06 -0.24 025  0.23 0.23 -0.2 084 088 088 1

*k*k

*k*k

*k*k

*P<0.05; **P<0.01; ***P<0.001
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Appendix table 4. Corelation of free fatty acid and sensery evalutaion composition on longissimus dorsi muscle

iF #c SFA MUFA PUFA C120 C140 C160 Ci16:1 C180 <Ci181 cC182 cC183 C201 cC204 ER: 2 F W R B vk A Hek KR4
T #K 1
SFA -0.31 1
MUFA 0.08 -0.69 1
*kk
PUFA 0.14 0.12 -0.8 1
*kx
C12:0 -0.43 0.9 -0.56 0.03 1
** *kx **
C14.0 0.02 0.1 -0.38 0.44 -0.17 1
* **
C16:0 0.48 -0.48 0.33 -0.06 -0.79 0.38 1
*k ** * *kk *
Cl6:1 0.1 -0.45 0.64 -0.51 -0.48 0.16 0.39 1
** *kk ** ** *
C18.0 0.07 0.31 -0.49 0.42 -0.05 0.41 0.34 -0.12 1
00533 ** ** ** *
ci18:1 0.07 -0.68 0.99 -0.8 -0.54 -0.41 0.3 0.58 -0.52 1
*kk *kk *kk ** ** 0 3 057 *x *x
C18:2 0.15 0.16 -0.83 0.99 0.07 0.46 -0.07 -0.52 0.44 -0.83 1
*hk *hk 3 E 3 *kk
C18:3 0.16 -0.05 -0.51 0.71 -0.22 0.67 0.28 -0.22 0.33 -0.52 0.73 1
** *kk *hk * **x *kk
C20:1 0.11 -0.63 0.83 -0.6 -0.53 -0.38 0.29 0.44 -0.26 0.82 -0.6 -0.35 1
*kk *kk *kk *% * *k *kk *kk *
C20:4 0.05 -0.08 -0.44 0.67 -0.05 0.01 -0.12 -0.35 0.17 -0.44 0.58 0.15 -0.43 1
** *kk * *% *kk *%
Ea: o 0.53 -0.15 0.3 -0.26 -0.19 -0.03 0.18 0.29 0.03 0.29 -0.22 -0.24 0.34 -0.27 1
*kk
F A 0.24 0.38 0.11 -0.52 0.43 -0.41 -0.26 -0.15 -0.13 0.14 -0.46 -0.42 0.17 -0.46 0.59 1
0058 * ** * * * * * *kk
W -0.04 -0.25 0.02 0.12 -0.27 -0.21 -0.13 -0.3 -0.04 -0.09 0.2 -0.1 0.15 -0.05 0.28 0.25 1
* *
B vk -0.24 -0.07 0.62 -0.62 -0.015 -0.11 -0.05 0.3 -0.13 0.61 -0.63 -0.6 0.57 -0.18 0.006 0.1 -0.34 1
00594 *k **k ** ** * *%
5 -0.08 -0.11 0.43 -0.49 -0.06 -0.16 0.02 0.52 -0.19 0.42 -0.49 -0.29 0.28 -0.23 0.28 0.35 -0.08 0.68 1
* * ** * * ** * *khk *kk
H vk -0.09 -0.01 0.29 -0.39 0.08 -0.15 -0.1 0.24 -0.29 0.28 -0.42 -0.22 0.06 -0.07 0.34 0.41 -0.02 0.71 0.89 1
* * ** *kk *kk Kk
BExR  -004 -0.11 0.46 -0.53 -0.1 -0.11 0.1 0.56 -0.12 0.43 -0.56 -0.31 0.54 -0.46 0.23 0.23 -0.2 0.84 0.88 0.88 1

* ** *%k * **

*kk

*kk

*kxk

*P<0.05; **P<0.01; ***P<0.001
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Appendix table 5. Medicines experimental

&5 R
Acetic acid Merck
Anhydrous sodium sulphate, Na,SO4 RA 5
2-Amino-2-hydroxymethyl-propane-1,3-diol, Tris « HCI Sigma
Anti-a-actinin, Sigma
BCA Protein Assay Reagent Kit 23227 Pierce
Benzene Sigma
[-mercaptoethanol, 2-ME Bio-Rad
Bromophenol Blue Bio-Rad
Calcium chloride, CaCl» GE3
Coomassie Brilliant Blue R-250 Sigma
Glycerol b A #5

Hammarsten Casein
2,2',2",2"-(Ethane-1,2-diyldinitrilo)tetraacetic acid, EDTA
leupeptin

Methanol

Methanolic HCI

Pepstatin A

Phenyl-Sepharose CL-4B

Potassium carbonate, KoCOs

Potassium chloride, KCI

Potassium dihydrogen phosphate, KH2PO4

Potassium hydrogen phosphate, K;HPO4

Potassium phosphate, KH2PO4

Sodium azide, NaNs

Sodium chloride, NaCl

Sodium dodecyl sulfate, SDS

Sodium sulfate, Na,SO4
Trihydroxidooxidophosphorus phosphoric acid, HsPO4
Triton X-100

70%:% % p&

v fig# (acetyl chloride )

MP Biomedicals
= SLNTE

Sigma
Merck
Fluka
Sigma
Bio-Rad
Shimakyu
hAEE
ECE
ECE
J.T. Baker
Sigma
CE
Sigma
WA g
hAEE
Sigma
Katayama
Fluka
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