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hm ls study was conducted to investigate the thermal properties of muscle proteins in PSE pork as compared to normal pork by
, Scam N ning calorimetry. The fine ground excised Longissimus dorsi muscle was homogenized with 0.3MKC1 to extract salt soluble

added ,
of o

“'•Ta.

with O.lmM CaCl2, 5mM EDTA, as well as with O.lmM CaCl2+ 20mM ATP, respectively. Result was observed
3MKC1 extracted sample with CaCl2 was similar to the control, and there were two endothermic peaks appering on the 

‘H  * trans't'on °f control and with CaCl2 measured were ranged at 56.9°-57.9°C for the peak of myosin, and 78.2°- 
y  °f actin, but endothermic peak of myosin disappeared from thermogram as the control sample added with EDTA. In addition,
% e* tracted sample with CaCl2 and ATP was higher than that of the control. Normal whole muscle held for 24.5 hr postmortem
\ PsmaJ°r Peaks of transition which were same as PSE pork. Tmax for myosin in PSE pork was lower than that of the normal pork,
Hw P°rl{ was higher as compared to the normal pork. Both Tmaxes changed with time postmortem. The enthalpy of denatured for 

V iN  ^  low er rt,4 ^  1 [nan the normal pork under the same conditions. This result was evidenced by the change of myosin endothermic peak in
\  i- X°thermic peak was observed on thermogram for normal muscle fibers and showed a progressive decrease in the size with

1 SJ f jf : V . ' n°wever, the exothermic peak was only slightly evident in PSE pork as affected by pH and temperature. The enthalpy of 
‘ samples of normal and PSE was also evaluated. In conclusion, the thermograms and AH were varied with muscle types,N i N’Shnortem times.

Pale, soft, and exudative(PSE) pork is obtained from PSS pig scaused by stress . PSE meat is undesirable for meat
&1 ■  ̂PUrPoses. The functional properties in PSE meat are inferior to those of the normal meat. The importance of myofibrillar 

*0n' t6Xtura* ProPertles and binding of fat and water in processed meats is well documented (Samejima et al., 1981; Schmidt et
W  d ’’ 1983; Asghar et al., 1985). Penny(1969) found that the degree of dénaturation of myofibrillar proteins to be closely related 
It * « 1, S offl V  ffe r  a  ,„ v

was conducted to study the properties of muscle proteins from PSE pork as compared to the normal pork.
AND METHODS:

0rmal and PSS pigs(LYD crossbred) were selected from the local meat market and slaughtered following commercial

N e ,

Itf,. ater binding capacity of the PSE meat. DSC is used progressively to study thermogramic properties of muscle proteins, 
iffç

1 V. a Method for studying the dénaturation of myofibrillar proteins in muscle tissue in situ. In order to establish a quality control
^ t b s c ,

V s

N *
Me»,

V  N ab t,
' excised from the Longissimus dorsi (L. D.) between 5th and 11th ribs after 30 min slaughter, and placed in ice box, then 

y  Immediate*y and stored at 4°C. PSE and normal muscles were defined according to the definition described by Briskey(1964).
(it.f. 6 droPped below 5.8 within one hour postmortem, it was defined as PSE muscle, or above 6.2 after 24 hours postmortem, the

y  fj. 35 muscle, olher samples were belong to normal muscles.
c°nneiy  ^ 2 4

ctive tissue of muscle tissue were carefully removed using a scalpel.
N i

i. r̂°m the L. D. muscle between 5th and 11th ribs were checked its pH and temperature.
•5 hr postmortem pH, temperature and calorimetry of the samples were measured. Additionally, the muscle samples

M lO

, V(jj. 0̂s'n was extracted according to the procedures described by Quass and Briskey(1968). The muscle samples obtained from
vo-*>.

f e .'IOtl "trier 2-4°C.
“N  ■  ̂ Postrnonern and placed in liqiud nitrogen, and tempered in ice bath for 30 min, and then excised for extracting with
y

, 1118 Calo rim ,e try :
\  tlQn:V,Neg.L No„. rs Were removed from the chilled meat (4°C) and cut into 2 cm long for DSC analysis, or the whole muscle fibers were 

n itred o. tr°8en for 12 hr and then crumbled for another DSC analysis.
\  N p i e . T’the f,|t *ne chilled meat of normal pig after 24 hr slaugther was minced and extracted with 0.3M KC1 (1:3, w/v) for 20 min, 

ate Was mixed with 5mM EDTA or O.lmM CaCl2(l: 27, w/v) for 30 min and centrifuged by 3,000xg, 30min at 4°C, and
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t fC l50discarded supernatant, the EDTA or CaCl2 washing was repeated two additional times. The final pellet was dissolved in OT ^
i forand mixed with 5mM EDTA or O.lmM CaCl2 to a final concentration of 0.03M KC1, and centrifuged, the precipitate was USe

DSC was performed on a ULVac DSC-7000(Sinku-Riko, Japan) equipped with thermal analyzer. Samples(15-20mg) were weig 
pans (No. 201-53090) and then sealed. The scanning temperature was 25°-99°C at a heating rate of 10°C/min, triplicate samples

hedin
were a #

referece containing 12-13 mg distilled water was used. The instrument was temperature calibrated using indium. Each DSC analyslS 
three times. After DSC analysis, the sample pans were punctured and the dry weight of the samples determined after drying 
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).

was"

a t l0 5 ° C ° V #
¡ ¡A

RESULTS AND DISCUSSION: ,4.2°C dudn! 0
The temperature of L. dorsi muscle obtained from the normal pork stored at 4°C for 24.5 hrs was ranged from 2 9 .3°C to  ̂ ^
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 to 5.59 frorn

, Jhrs after slaughtering for the normal and PSE meats, respectively. t;pr
l/-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 ’ 

was mentioned above, the changes of color, pH value could be used to confirm PSE and normal meats.
Fig. 1 showed a typical DSC thermogram of myosin in the normal muscle obtained from carcass immediately 30 min postmortem ̂  ^  0̂ 
Fig. 2 showed the postmortem changes in DSC thermogram of the normal muscle fibers during storage at 4°C. A strong eX°  ̂  ̂
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 
decrease in the size with postmortem time, and disappeared after 24.5 hrs postmortem. The changes were in accordance witn ^ [[)e rJ
and Void (1976). They also found the reaction took place in the thermogram of calf muscle. The endothermic peaks of my°sin̂  ^  il-  
meat appeared at 8.5 hrs after slaughtering, and its maximum transitional temperature was 58.2, and shifted to 56.9 

shih the 1 /

postmortem(Table 1). As shown in Fig. 2 and Table 1, the Tmax of transitions of sarcoplasmic proteins were also graduallys ?
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 the en 
myosin was absent at 1.5 to 3.5 hrs after slaughtering might be caused by obscuring of the exothermic peaks appearing Pn°

dotheh 
, detia' r /

myosin in normal meat (Park and Lanier, 1988). This phenomenon also occured on the thermogram of myosin in PSE meat (T  ̂^ ̂ 4.5 ̂  
As shown in Fig.3 and Table 2, the Tmax of the transitions of the muscle proteins in PSE meat measured postmortem frorn 1.51° ; irte1"'v  ’ r — - r pOStPOtt
slaughtering. A large exothermic peak was very apparent near 55°C shortly after slaughtering, but disappeared after 3.6 p V,
change had the same trend as changes in ATP level of the PSE meat(See Table 2 and 3). The meat being striking difference iu e ^  fil^
the thermogram was detected between the normal and PSE meats. Table 2 showed a unstable change in Tmax o ftran _ 0f the n°

th an  th ° sesarcoplasmic proteins and actin in PSE meat. The Tmax for sarcoplasmic proteins and actin in PSE meat were lower u
meat(Tables 2 and 1).

T he ahTable 4 showed that the changes in apparent enthalpies of denaturation of the muscle proteins in the normal and PSE meats- ^ g g c e 1
meat could be measured after 8.5 hrs postmortem, the reason was mentioned above, the obscuring by exothermic energy °r oh ‘ (
between the exotherm and endotherm. However, the Ah for PSE meat was detected after 3.5 hrs postmortem. Very feW in . at ,<

p r is o r  m ea  lS .„hS Tchanges in thermal properties of the normal and PSE meats was available. The origin of the exothermal reaction m Prens her~a. 0**r someclear. It is possibly caused by some super-activation of one or more metabolic energies, possibly breaking down ATP °r 
compounds(Martens and Void, 1976). fa),®"' 4
Fig. 4 indicated the Tmax of the transitions of salt soluble proteins extracted with 0.3 M KC1 added with O.lmM CaCl2 „ot $  ^

a n d 3

5mM EDTA solution(Fig. 4b). The sarcoplasmic fraction was removed from myosin extraction, therefore its transition  ̂P ^  
thermogram. There were two transitional peaks being observed on thermogram in Fig. 4a, but only one peak appearing °n e-ffeCt hf  #
4b. This could be noted that Ca2+ ion did not affect myosin thermal denaturation, but EDTA solution did. The reason  ̂^ l6J. ^ 
understood yet, it needs to do more work. This result is not in agreenent with the reaction of whole muscle sample(Parl< 
destabilization by EDTA is mainly due to the Ca2+ ion, as Von Hippel and Schieich (1969) reported that Ca ^
destabilization of the native conformation of the soluble proteins. Park and Lanier (1988) stored the intact muscle m loom

iment’lOmM EGTA solution, the myosin Tmax of transitions appeared on thermogram, but it did not appear on this experl ^ e\ \ ^  
thermal transition properties and apparent enthalpy varied with muscle types, treatment, temperature and postmortem time

^  J fsen̂&

instrument.
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-  '» f i t .

0rma I
change of transit io n temperature ( Tmax°C ) of 

mus,c 1 e fiber during storage at 4°C for 24 . 5hr.

Table 2 .The change of transit ion tcmperature(Tmax,C )PSE muscle 
fiber during storage at 4’C for 24 . 5hr.

Transit ion temperature(Tmax°C )

»I 1.5 3 .5 8.5 24.5
* • 58 .2 ± 1.6 56.9  ±  1 . 1

70 .3 ± o .7 68 .9 ±  0 .8 66 .9 ± 0  9 66 . Ü 0.6

H,!-3d.().2 80.2  ± 0.2  78.5 ±  0.4 78 . 3 ± 0.7

T i me(hr) 
post-mortem

Transition tcmperature(Tmax',C )

1.5 3.5 8.5 24.5
Tml 59 . 0±  0.9 57 . 8 ±  1.8 57 . 9±  2.4 58 . 9 ±  1.8
Tm2 66 . 53: 0.4 67.4 ±  1.5 67 . 3±  1 .6 66.6 ±  2 .5
Tm3 79.1 ± 0.7 78 . 9±  0 .8 78 . 4 ±  1.0 78.5 ±  0.4

iki Mi- , i
• U> n,,:,n ' s* ■Tilda i »I

' 'I, '¡'I., T m.i represents the f i r s t  ( myosin ). second

p<i i, i h land 
['V heating. 

PCI

d ( a i l i  h ) i ma \ t I ha I in •< I «

" ’W „• P 0 5 1
j .x ^ F iu j ,  0 , fem change of ATI’ value of not ma I '  PSE and DFI) meat 

' —-_S loraRv a t 4SC for 24 . Tjhr .%  r) -________________________________________________________

Values are the mcan± standard error

Tml,Tm2 and Tm3 represents the first ,second and third Tmax“C 
that muscle is denaturated by heating.

Table 4 .The postmortem change of transit ion heat (A H )  of normal and 
PSE muscle fiber during storage at 4°C

¡ir,

-  1.5 3.5 8.5 24.5
6 ^ ± o . , 7,„ 3 . 1764 ± 0 . 1 197 1 .0318 ± H .0921 0.0566 ± 0.03

\ (1377 0 .3503± 0.3633 0.0836 ± 0.1106 0.0508 3: 0.05
1 s'fl|l2r>± (1.0693 0.0802 ± 0.0395 0.0391 ± 0.0312 0 . 0790:1 0.02
Hie

' ^ " ^ s t a n d a i d o i i' o i

traits i t i on heat (A l l )

post-mortem 1.5 3.5 8.5 24.5
Normal • • • 6 . 2G2± 1.838
i’SE 3 .871±  1.380 3 . 136±  0 . 70G 4 . 354± 1.507
DFI) G.G53±  2.513 G. 196±  1.358 6 .6523: 1.134 5 . 2793: 0.998

Values are the mean±standard error 

the unit of A l l  is Rica I/per mg dry matter 

• is unable to detect
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Fig  3 The postmortem change in DSC thermogram of PSE 
muscle fiber during storage at 4"C

Fig 4 . DSC thermogram of s a lt  
by 0 . 3M SCI and O.lcli 
and 5mM EDTA.
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