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Kinetic Analysis of Quality Change of Pork Liver
during Stir-frying with Oil

LI Li-dan, DENG Li, ZHAO Ting-xia, WEI Yao, LI Jing-peng, ZENG Xue-feng
(College of Liquor and Food Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Stir-frying with oil is a typical cooking method of Chinses cuisine. Using astir-frying cooking simulation device, the key
temperature range for cooking pork liver from raw to cooked was selected. Combined with the kinetic method, the reaction kinetics of the
quality factors of cooked pork liver (color and shear force) and overheated pork liver (cooking loss) were determined and analyzed. The results
revealed that the changes of color, shear force and cooking loss of pork liver during stir-frying with oil followed first-order kinetics model.
Meanwhile, the z-values of brightness (L*), redness (a*) and whiteness (W) were 19.53 C, 20.61 ‘C and 20.20 ‘C, and the corresponding Ea
values were 116.67 kJ/mol, 110.40 kJ/mol and 112.75 kJ/mol; the z value of shear force change was 14.16 “C with the Ea value being 160.77
kJ/mol; the z value of the overheating quality factor, cooking loss, was 30.12 ‘C (which was higher than the z value of cooked liver), with the Ea
being 75.63 kJ/mol. These results meet the optimization prerequisites of the cooking sufficiency theory, which proves that there's room for
optimization of the cooking process. This study provides the necessary kinetic parameters for research on the stir-frying pork liver with oil and
quality optimization.
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Fig.1 Schematic diagram of the stir-frying cooking simulation
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Fig.3 Changes of color of pork liver in the stir-frying process
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Fig.4 Arrhenius diagram of changes of color in pork liver
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Table 1 Kinetic parameters of color changes of pork liver in different temperature
KB —
e TIC
kmin®  #8% %4 D {&/min kimin®  #8% A4 D {&/min
67 13080  0.8495 - 0.0600  0.8548 38.3833
. 70  2.1960 0.8863 - 0.1020 0.8957 225784
- 73 31260  0.9003 - 0.1440  0.9095 15.9930
76 39120  0.9003 - 0.1740  0.9175 13.2356
67  2.6760 0.8689 - 0.2100 0.8867 10.9666
. 70 35400  0.9287 - 0.2880  0.9399 7.9965
a 73 5.3220 0.9142 - 0.4680 0.9153 4.9209
76 5.8980  0.9487 - 0.5460  0.9549 4.2179
67 0.0840  0.9362 - 0.0480  0.9383 47.9791
70  1.6080 0.8495 - 0.0900 0.8609 25.5888
W 73 19140  0.9011 - 0.1020  0.9083 22.5784
76 2.7000 0.8693 - 0.1440 0.8848 15.9930
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Fig.6 Changes of cooking loss of pork liver in the stir-frying
process
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Table 2 Kinetic parameters of cooking loss changes of pork liver in different temperature
KR —K
T/IC
kimin™  A8% %4 D {&/min kimin®  AaX %4 D {&/min
67 00120 0.8819 - 0.2340  0.8987 0.8418
70  0.0180 0.9227 - 0.3420 0.9234 6.7339
73 00240 0.8800 - 0.4080  0.9003 5.6446
76  0.0300 0.9566 - 0.4740 0.9338 4.8586
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Table 3 Kinetic parameters of shear force changes of pork liver in different temperature

e B4 —5
e kimin® A% %% D {/min kimin' A% %% D i/min
67 1.3440 0.9029 - 0.2580 0.9120 8.9263
70 3.7800 0.9081 - 0.5520 0.9168 41721
73 7.9140 0.8888 - 0.8940 0.9174 2.5760
76 11.6460 0.9621 - 1.1160 0.9543 2.0636
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