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>b]‘“ ly * This Study was conducted to investigate the thermal properties of muscle proteins in PSE pork as compared to normal pork by
iy
and nlng Calorimetry. The fine ground excised Longissimus dorsi muscle was homogenized with 0.3MKCI to extract salt soluble

‘f’z.r'dm g, with 0.1mM CaCl,, 5mM EDTA, as well as with 0.1mM CaCl, + 20mM ATP, respectively. Result was observed

of ¢
if'um “MK(I extracted sample with CaCl, was similar to the control, and there were two endothermic peaks appering on the
JV”T "X of the transition of the control and with CaCl » measured were ranged at 56.9°-57.9°C for the peak of myosin, and 78.2°-

| [hep % of actin, but endothermic peak of myosin disappeared from thermogram as the control sample added with EDTA. In addition,
i ll‘yulhree mdut‘d sample with CaCl, and ATP was higher than that of the control. Normal whole muscle held for 24.5 hr postmortem
| ‘I‘(’TP Yor peaks of transition which were same as PSE pork. Tmax for myosin in PSE pork was lower than that of the normal pork,
{“”" Pork wag higher as compared to the normal pork. Both Tmaxes changed with time postmortem. The enthalpy of denatured for

Js w!‘{‘“k. ;lower than the normal pork under the same conditions. This result was evidenced by the change of myosin endothermic peak in
“‘Tlfam i XOthermic peak was observed on thermogram for normal muscle fibers and showed a progressive decrease in the size with
% it fan it HOWeVer the exothermic peak was only slightly evident in PSE pork as affected by pH and temperature. The enthalpy of
Wy, 0 for Samples of normal and PSE was also evaluated. In conclusion, the thermograms and AH were varied with muscle types,

times.

{ ugdn N: Pale, soft, and exudative(PSE) pork is obtained from PSS pig scaused by stress . PSE meat is undesirable for meat
i Caty : WTE 3 s (Y % g ;i ol
{ ’Orgel ing Purposes. The functional properties in PSE meat are inferior to those of the normal meat. The importance of myofibrillar

li . o ; . 3 s Ll
0, textural properties and binding of fat and water in processed meats is well documented (Samejima et al., 1981; Schmidt et

et 5 " X 3 ., :
Tty a, 1983; Asghar et al., 1985). Penny(1969) found that the degree of denaturation of myofibrillar proteins to be closely related
o 8
ke, RE0r binding capacity of the PSE meat. DSC is used progressively to study thermogramic properties of muscle proteins,
Offe
Tamethod for studying the denaturation of myofibrillar proteins in muscle tissue in situ. In order to establish a quality control

| ey ! i ,
‘ Dsc was conducted to study the properties of muscle proteins from PSE pork as compared to the normal pork.
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' g, ND METHODS:

j‘r».‘ OMmal and pss pigs(LYD crossbred) were selected from the local meat market and slaughtered following commercial
{ qmm&g

er

LuN o € excised from the Longissimus dorsi (L. D.) between 5th and 11th ribs after 30 min slaughter, and placed in ice box, then
ab

‘lhe mmedlalely and stored at 4°C. PSE and normal muscles were defined according to the definition described by Briskey(1964).
Uscle

“de drOPPt?d below 5.8 within one hour postmortem, it was defined as PSE muscle, or above 6.2 after 24 hours postmortem, the

A fat a  DFD muscle, other samples were belong to normal muscles
1 tang

)
| '5,3 Nective tissue of muscle tissue were carefully removed using a scalpel.

ang

‘_ mmeql. L -3 hr postmortem pH, temperature and calorimetry of the samples were measured. Additionally, the muscle samples

[Ty, —dely : .

: “r&chg Y from the I, D. muscle between 5th and 11th ribs were checked its pH and temperature.
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as extracted according to the procedures described by Quass and Briskey(1968). The muscle samples obtained from
In postmortem and placed in ligiud nitrogen, and tempered in ice bath for 30 min, and then excised for extracting with
Utjq

On Under 2-4°C.
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!"an ]l% fibers Were removed from the chilled meat (4°C) and cut into 2 cm long for DSC analysis, or the whole muscle fibers were

ligy nj

! [[]Qd am Togen for 12 hr and then crumbled for another DSC analysis.

L
Ple:

1, lh{‘,f The chil lled meat of normal pig after 24 hr slaugther was minced and extracted with 0.3M KC1 (1:3, w/v) for 20 min,

Uty
€ Was mixed with SmM EDTA or 0.1mM CaCl »(1: 27, w/v) for 30 min and centrifuged by 3,000xg, 30min at 4°C, and
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discarded supernatant, the EDTA or CaCl, washing was repeated two additional times. The final pellet was dissolved in 0. 3MK . ﬁ .
and mixed with SmM EDTA or 0.1mM CaCl, to a final concentration of 0.03M KCl, and centrifuged, the precipitate was used fO" = minu“j‘ !
DSC was performed on a ULVac DSC-7000(Sinku-Riko, Japan) equipped with thermal analyzer. Samples(15-20mg) were Welnhed
pans (No. 201-53090) and then sealed. The scanning temperature was 25°-99°C at a heating rate of 10°C/min, triplicate samples were 9 Ly

vaS
\ /sis W iy,
referece containing 12-13 mg distilled water was used. The instrument was temperature calibrated using indium. Each DSC analy* ml"r iy

0f \4
three times. After DSC analysis, the sample pans were punctured and the dry weight of the samples determined after drying at 103 i ‘:“
The enthalpy of denaturation of muscle proteins was also collected. :
ATPd .
etermination: ATP content was determined according to the method of Dieter and Jutta (1981). v*’w,
RESULTS AND DISCUSSION: e i 1:‘ a,

The temperature of L. dorsi muscle obtained from the normal pork stored at 4°C for 24.5 hrs was ranged from 29.3 °C'1o L ]

m
24.5 hrs postmortem, and ranged from 27.6 to 4.3 for PSE meat. The pH values were from 6.42 to 5.58, and 5.74 t0 5.59 fro

M

hrs after slaughtering for the normal and PSE meats, respectively. et cti el

: ] . k, T2k '
Hunter colorimetric value-L value(lightness) changed from 32.45 to 39.07, and 41.01 to 42.21 for the normal and PSE por In
was mentioned above, the changes of color, pH value could be used to confirm PSE and normal meats. "

3 : m.

Fig. 1 showed a typical DSC thermogram of myosin in the normal muscle obtained from carcass immediately 30 min po.\»tmof“3
g X0

Fig. 2 showed the postmortem changes in DSC thermogram of the normal muscle fibers during storage at 4°C. A strong ©

oW Lﬁ
appeared on the thermogram in the 48-58°C region of the normal muscle up till at least 8.5 hrs after slaughtering. This peak sh Jﬂ

rk i
the ¥ o
decrease in the size with postmortem time, and disappeared after 24.5 hrs postmortem. The changes were in accordance with e

and Vold (1976). They also found the reaction took place in the thermogram of calf muscle. The endothermic peaks of myosi” i Jfter ? 2 ¢
meat appeared at 8.5 hrs after slaughtering, and its maximum transitional temperature was 58.2, and shifted 10 i d 10 hflo“L
postmortem(Table 1). As shown in Fig. 2 and Table 1, the Tmax of transitions of sarcoplasmic proteins were also g gradually shift®
temperature from 70.3 to 66.1°C for actin from 80.3 to 78.3°C after 24.5 hrs of postmortem storage. The reason for e i denatufﬂl

myosin was absent at 1.5 to 3.5 hrs after slaughtering might be caused by obscuring of the exothermic peaks appearing prio o ) v
myosin in normal meat (Park and Lanier, 1988). This phenomenon also occured on the thermogram of myosin in PSE meat (158 4.5 hfs:ﬂ :
As shown in Fig.3 and Table 2, the Tmax of the transitions of the muscle proteins in PSE meat measured postmortem from 1 oSt oﬂem‘ #
slaughtering. A large exothermic peak was very apparent near 55°C shortly after slaughtering, but disappeared after 3505 39 o P"“wb,ﬁ‘
change had the same trend as changes in ATP level of the PSE meat(See Table 2 and 3). The meat being striking difference e ,O.Ions f 2
the thermogram was detected between the normal and PSE meats. Table 2 showed a unstable change in Tmax of transmqe of e v
sarcoplasmic proteins and actin in PSE meat. The Tmax for sarcoplasmic proteins and actin in PSE meat were lower than ¢

meat(Tables 2 and 1). AH of th° y
Table 4 showed that the changes in apparent enthalpies of denaturation of the muscle proteins in the normal and PSE meats- 5

or ;
meat could be measured after 8.5 hrs postmortem, the reason was mentioned above, the obscuring by exothermic energy 3 atio? =
few in
between the exotherm and endotherm. However, the Ah for PSE meat was detected after 3.5 hrs postmortem. Very : ot i5' y
d . L = L igor M !
changes in thermal properties of the normal and PSE meats was available. The origin of the exothermal reaction in prer' ‘

- ; T ! . : . or s ‘
clear. It is possibly caused by some super-activation of one or more metabolic energies, possibly breaking down ATP A

compounds(Martens and Vold, 1976). ), 800

.o 42); ol
, (F1& apf”
Fig. 4 indicated the Tmax of the transitions of salt soluble proteins extracted with 0.3 M KCl added with 0.1mM CaCl( g not i

nal pef Al
SmM EDTA solution(Fig. 4b). The sarcoplasmic fraction was removed from myosin extraction, therefore its transitio: ogf

y on the
thermogram. There were two transitional peaks being observed on thermogram in Fig. 4a, but only one peak appearing or 4
on : 0

4b. This could be noted that Ca®* ion did not affect myosin thermal denaturation, but EDTA solution did. The 1eas g Laﬂwf- ity
ple(Park &7 gy ¢
2+ was P

destabilization by EDTA is mainly due to the Ca** ion, as Von Hippel and Schieich (1969) reported that Ca “;()Orﬂ
le in onCl‘p ol

understood yet, it needs to do more work. This result is not in agreenent with the reaction of whole muscle sam

destabilization of the native conformation of the soluble proteins. Park and Lanier (1988) stored the intact musc

. | 8 -
; : iz o : erime? 5o
10mM EGTA solution, the myosin Tmax of transitions appeared on thermogram, but it did not appear on this exp el 857

. 25
" . . . ‘ time &
thermal transition properties and apparent enthalpy varied with muscle types, treatment, temperature and postmorter

instrument.
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M"ir‘y X Table 2 .The change of transition temperature(Tmax’C )PSE muscle
gy '® change of transition temperalure ( Tmax'C ) of fiber during storage at 4°C for 24.5hr
. ma o~ i el
1.‘”‘3 S "l mygc le fiber during storage at 4°C for 24.5hr oo N RS L =
0 . N B RS e e e Transition temperature(Tmax"C)
d i e —
p.“ ¢ “""(\;w Transition 1rm|n’ralure(1max(‘) Time(hr) N = SR i Ll A YD =
o) nor, SO A S-S [ = sy post-mortem =5 3.5 3:5 24.5
N,‘”‘ , o 1.5 3.5 8.5 24.5 IV T il B T ~
1) ‘\ bl a5l ik SRR - Tml 59.0£0.9 57.8%+1.8 57.91+2.4 oovgEl. 8
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;C"‘{‘ i S0 by heat ing that muscle is denaturated by healing
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e
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1‘“( Table 4 .The postmortem change of transition heat (AH) of normal and
% A PSE muscle fiber during storage at 4°C
fv by .Hy,‘ E g o L S r o T
| 'Stmg : - transition heat (AH)
U.‘}‘J:' i (‘”! g &l”i I tem change of ATP value of normal ~ PSE and DFD meat Time(hr) e soa Ul o oA s e £ P e A e o TS
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ol : ay . . 3 A
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