Studies on the Thermal Denaturation of Pork Loin Muscle
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Background: Heating is the most common method of preparing meat(Kijowski et al., 1988). To prepare more aCCepwwr}
cooked meat by efficient and economical process, the thermal properties of meat during cooking must pe K J
f o

Baghe-Khandan et al., 1981). Differential scanning calorimetry(DSC) is useful for studing the thermal properties ©

proteins and it has used to investigate the denaturation of meat proteins by many authors(Parsons et al, 1986).
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Objectives: We have examined the characteristics on the thermal denaturation of pork loin muscle(M. longlsslmusd

in previous heating, holding time and heating rate.
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pH range was obtained 55 to 5.6 after storage at 2+27C for 24 hours. To evaluate the thermal denaturation of pof .

Material and methods: Pork loin muscle was used as sample to be storage for 24 hours after slaughter. The
n
muscle, we determined the thermal curves using DSC(Perkin-Elmer, USA) with various condition as follows: pre

heating, holding time and heating rate.

4
Results and Discussion: Thermogram of pork loin muscle was obtained over a range of 45~85C with three i

“.
major peaks(Fig. 1). Thermal transition temperature(Tmaxi, Tmaxz and Tmaxs) were 55.847C, 6556°C and 79.38TC- I i
corresponding to myosin, sacoplasmic protein and actin respectively. As previous heating temperature was ralSed’ '

il
peaks were progressively disappeared and were lost completely at 80C. A progressive reduction in the enthalpy oc® |

as the holding time increased. Tmaxs wWas thermally stable because Tmax3 was less affected relatively than other pe /
holding time and temperature(Table 1, Fig. 2). Especially, as the heating temperature and holding time increased betw
50 and 70T, total enthalpy was decreased obviously, because pork loin muscle proteins were moreé Seveﬁ
denatured(Fig. 3). jgf
Peaks were progressively shifted to right side as heating rate increased(Fig. 4). To(transition onset temperature) Was w
at 5°C/min(heating rate) and it was increased to 57.45TC at 40°C/min(p<0.05). Total enthalpy was 3.52J/g at 5T/ ﬂvﬂﬁ;‘
total enthalpy was increased to 3.60J/g, 4.14]/g, 454]/g and 461]/g by degrees at heating rate 10, 20, 30 and 40‘6/

respectively(Table 2). It showed that pork loin muscle heated in fast heating rate needed more energy than

o

heated in slower heating rate to achieve equal protein denaturation.
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Tab| o .
LI 1Iemperatures of thermal transitions and denaturation enthalpies of pork loin muscle heated in
~__different previous heating temperatures, cooled and reheated to 108°C in DSC
| S End-point Holding Temperature of Transition(Taa .'C) Heat Energy of Transition()/g)
;hﬂ' SMperature('C)  Time(min) N .
— Tatant Tawma” Taws” 4H," AH® 4H," A Hvow
Raw 55.84+0.44 65.56+0.08 79.38+0.12*" 1.38+0.15" 1.73+0.15" 0.85%0.01""¢ 3.96+0.03™"
1 min 55.93+0.75 65.76+0.67 79.26+0.25" 1.284+0.06™ 1.69+0.11* 0.92:+0.05 3.90+0.03*
1 A
IB" 40 5 min 56.68+0.28 66.25+1.08 79.38+0.13"" 1.18+0.06" 1.67+0.04" 0.81:£0.04" 3.66+0.09"
10 min 56.72+0.32 65.53+0.17 79.15+0.07° 1.06£0.15° 1.71+0.05"° 0.84+0.06*>¢ 3.61%+0.14°
1 min = 66.11+0.44 79.27+0.18° 0.32+0.04° 1.73+0.02° 0.87+0.05" 2.93+0.08°
So 5 min = 6598+0.54 79.26+0.17° 0.08+0.02° 1.42+0.08" 0.88+0.10™ 2.38+0.04°
| 10 min - 66.30+0.41  79.53+0.32" 0.05+0.00° 1.35+0.07° 0.84%£0.11*° 2.20+0.04°
|
‘ 1 min - - 79.31:+£0.09" g 0.45+0.03° 0.84+0.06™° 1.29+0.06' g
60 5 min - - 79.44+0.06™ = 0.31+0.04° 0.81+0.02°° 1.11£0.02* §
wb" 10 min - - 79.49+0.41* = 0.23+0.01° 0.75+0.00° 0.98+0.01"
‘ 1 min - = 79.56+0.15"" - = 0.50+0.01° 0.50+0.01'
D“T | 70 5 min - - 79.79+0.36" - - 0.15+0.02° 0.15+0.02'
J 10 min = =~ - > <y 5 o 3.0 400 50.0 600 00 00 00 100.0
mM % < $ r . i Temoerature(C)
‘ .\,T;v‘N - - .
gy ':\hm same column, means with different superscripts are significantly different(P ¢ 0.05) . : 1
) ermal transition temperature 7’ Heat transition energies. Fif L UpS thermopram for,pork Jiktn Busce.
®ans of three replicate determinations = Heating rate = 10°C /min
Tab) ¢ 4H,, 4H:z and 4Hy mean enthalpics.
10[_:‘ ‘\';'i;iie'ma' properties of pork loin muscle heated at different rates * Toat, Traxz and Twa mean thermal transition temperature
€atin
Ra(eg Temperature of Transition(Tmax .'C) Heat Energy * Heating rate = 10T/min.
('C/m:
B 7" Tosas? Toasss® ey aH + aH® aH" 4 Hrow”
5 50.39+0.44 54.71+0.27" 62.32+0.19* 77.83+0.24* 2.66+0.05" 0.86+0.05° 3.52+0.02**
10 52.23+0.98" 56.88+0.63° 66.94+0.58" 79.93+0.04° 2.87+£0.17" 0.73+0.10" 3.60+0.17°
uﬂp 20 54.25+0.21° 61.20% 1.46° 69.24+0.45° 83.18+0.25° 3.22+£0.34° 0.92+0.03" 4.14+0.35%°
, IC 30 55.84+0.42Y 64.00+ 0.83" - 86.48 + 1.56 3.2540.47" 1.29+0.22° 4.54+0.23"
\i°\57,45x0,92“ 68.36 + 1.20° - 87.87 +0.98° 3.19+0.38° 1.42+0.23° 4.61+0.61°
. . ——
V](“' |,! Wimi ! 3
e N same column, means with different superscripts are significantly different(P ¢ 0.05)
L I~Et temperature of transition Thermal transition temperature
4 R ;
€at transition energies. ¥ Means of three replicate determinations
C}eg‘, EI Fig. 2. DSC thermogram for pork loin muscle heated different end
V
/ e point temperatures and different holding times. a
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