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Study on the kinetics of quality changes of pork loin during
the heat transfer process of oil frying

E S

YU Bing-yan' DENG Li'
(1. B M I B 5 2 LA Be . 5HM BEFH

& B #
LI Wen-zxin*
550025;2. St R BF2EBE . 5N 5% FH

CIE O 1
CHENG Fen' XU Jia'

550025)

(1. School of Liquor and Food Engineering ,» Guizhou University , Guiyang , Guizhou 550025, China ;

2. Academy of Agricultural Sciences of Guizhou., Guiyang . Guizhou 550025, China)

WE . AT ELT T XI5 X, R A s a0
BB A N F kT R A A A AR PR
S RETORE FnA) A mRA T CGEAT L) 6 T4
BATME S oA, EREWA A E BT LK N R
ERTM A ENER— BN F EAEBRXETREEERLS
NEF R AL A G AL < 5 5 K 33.1.26. 1.
41.0 °C,Ea 1% A # 68.6,86.8,55.4 kJ/mol; {4 /1 = 1A
17.9 °C, Ea {4 % 127.1 kJ/mol; % # #i %k Ea 1A %
28.9 kl/mol.z M —R#H N F T H 32 C. KT itifo s
WA A BT R AL SR B A AT R ER T
FEIBRAERCZR AN BER T ER T X IERR
WACHE AR I 5 52

KER HEZA N AR RIS AF

Abstract: Oil heat-transfer cooking is a typical cooking way of
Chinese cuisine, so an oil bath was chose to simulate the oil frying
and combined with the kinetics means to determine and analyze the
maturity quality changes including color and shear force and the over-
heated quality changes including cooking loss of pork loin. The
results showed that the changes of color and shear force followed
first-order kinetics model and cooking loss followed zero-order model
during oil fried treatment. Meanwhile, the z-value of brightness,

redness , whiteness and shear force were 33.1, 26.1, 41.0 and
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17.9 °C, whose corresponding Ea-value were 68.6, 86.8, 55.4 and
127.1 kJ/mol. Moreover, the Ea-value of cooking loss was 28.9 kJ/mol
and the z-value of cooking loss was 32 “C under first-order kinetics
reaction which was greater than the redness and shear force. The
conclusion was consistent with the culinary optimization
preconditions proposed by the mature maturity value theory, which
proved the existence of optimal space during oil heat transfer process.
Further, kinetic parameters were obtained for the quality optimiza-
tion of Chinese cuisine and the further study on oil frying of pork.
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Figure 1 Changes of colour of pork loin after oil

heat treatment
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Figure 2 Arrhenius plot for changes of colour in pork loin
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Table 1 Kinetic parameters for colour changes of pork loin in different temperature
T —%
i T/C
k/min~! MR FE DfH/min  k/min" ! MRXFREH D {E/min
67.5 13.608 0.898 8 - 0.258 0.910 6 8.926 4
. 70.0 17.550 0.891 1 — 0.330 0.906 9 6.978 8
k 72.5 20.718 0.897 6 - 0.384 0.913 2 5.997 4
75.0 24.456 0.899 5 — 0.438 0.918 2 5.258 0
67.5 10.584 0.872 9 - 1.350 0.905 6 1.705 9
. 70.0 11.562 0.844 7 - 1.734 0.937 0 1.328 1
¢ 72.5 12.738 0.877 0 - 2.262 0.961 5 1.018 1
75.0 12.660 0.776 9 - 2.574 0.946 7 0.894 7
67.5 16.770 0.898 7 - 0.342 0.913 2 6.733 9
70.0 20.652 0.882 7 - 0.408 0.905 2 5.644 6
v 72.5 24.132 0.899 1 - 0.468 0.919 9 4.920 9
75.0 27.606 0.899 8 - 0.522 0.920 7 4.411 9
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Figure 4 Changes of cooking loss of pork loin after

oil heat treatment
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Table 2 Kinetic parameters for cooking loss changes of pork

loin in different temperature

ER —%
T/C
k/min"! MFKEHEE D{H/min k/min~' MHEZRE D {E/min
67.5 0.352 2 0.961 8 — 2.682 0.836 1 0.858 7
70.0 0.361 2 0.957 7 — 1.488 0.881 5 1.547 7
72.5 0.409 8  0.948 4 — 1.422 0.866 4 1.6195
75.0 0.431 4 0.890 5 — 1.482 0.737 3 1.554 0
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Figure 5 Arrhenius plots for changes of cooking

loss in pork loin
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Table 3 Kinetic parameter of cooking loss of meat after different treatment

Ea/
SES B A R T/C 2 fH/C EEPEN
(kJ « mol™ 1)
LA 7K 50~90 18~19 118~125 [28]
LA 7K 60~90 54.93 41 [29]
i 7y i 100.0~131.1 36.98 60 [30]
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Figure 6 Changes of shearing force of pork loin after

oil heat treatment
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Table 4 Kinetic parameters for shearing force changes of
pork loin in different temperature
A/ R — %

C  k/min! R? D {fi/min %/min~! R? D {f/min
67.5 4.128 0.884 4 — 0.288 0.9119 7.996 5
70.0 6.450  0.896 0 - 0.420 0.919 8 5.483 3
72.5 10.782  0.897 4 — 0.642 0.919 0 3.587 2
75.0 12.846  0.899 0 - 0.732 0.910 7 3.146 2
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Figure 8 Curves of 2 values of changes of shearing force

in pork loin
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