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Abstract: Using linoleic acid as a substrate, the enzymatic Characteristics and.thermal inactivation kinetics of lipoxygenase (LOX) from
fresh jujube were studied by ultraviolet (UV) spectrophotometry. The effects of temperature, pH, metal ions, and complexing agents on LOX
activity were investigated, and the kinetic parameters for.the 12OX enzymatic reaction and thermal inactivation were determined. The results
showed that the maximum absorption wavelength of fresh/jujube LOX 'was 265 nm, while the optimum temperature and pH were 40 ‘C and
pH 7.0, respectively. LOX activity was relatively’ stable at pH 5.0~6.0. Kinetics of the enzymatic reaction followed the Michaelis-Menten
equation for single-substrate enzyme-catalyzed reaction, and the values of K., and V, were 0.14 mmol/L and 0.26 U/min, respectively. Fresh
jujube LOX showed good affinity to the substrate linoleic acid. In addition, the thermal inactivation of LOX could be described by a first-order
kinetic model, and activation energy/(Ea) was 105:20-KJ/mol. The enzyme activity was enhanced by 2 mmol/L Cu?* and 10 mmol/L Cu?*, Mn?*,
and Ca?", but was inhibited by 2 mmol/L Mg?*, Zn?*, and Mn?", as well as 10 mmol/L Mg?* complexing agents (P < 0.05). The results provide
useful referencedata for the control of LOX activity during processing and storage of fresh jujube.
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Table 1 Effect of metal ion and ethylenediaminetetraacetic acid
on LOX activity

N FEAANRBEE %
eRET 2 mmol/L 10 mmol/L
CK 100°* 100°*
Na,-EDTA 102.12:40.25% 97.4441.61%
CuSO, 122.7340.09° 167.8946.87°
MgSO, 97.1440.77% 91.40.66°
CaCl, 100.44:40.37°% 113.8347.46™
ZnCl, 96.84:+1.43% 106.6043.25%*
MnSO, 71.9141552 108.89:45:1 7"
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Fig.4 (a) Effect of substrates with different concentrations on
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Table 2 Parameters of first-order kinetic model for inactivation of LOX from fresh jujube

®EIC K/min Typ/min D/min R?
40 0.027140.0015  255756:1.4207  84.944644.7186 0.9827
45 0.088240.0099  7.85830.8952 26.0998+2.9731 0.9291
50 0.128540.0076  5.39380.3203 17.9144:1.0639 0.9792
55 0.206940.0067  3.34990.1086 11.126140.3607 0.9938
60 0.364040.0267  1.904140.1405 6.324246 4669 0.9685
05- FifE: NoU—l, HE. N, U, | 25 AMEERE
1.0 PRGN, LRI ORI RIS . 5 bRy
A5+ WEN, ZHEEE A SITIPIRE, IR RN KT
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3.0 RGNS G5 R I A, B Y NI e T 2
=3 . FAOR, B RAER AN, 1 iR AR RIS
-4.0

0.00I300 0.00I305 0.0(;310 0.00|315 0.06320
VT /K!
6 LOX HKTEENNEMFHER S A IEE
Fig.6 Fit of LOX thermal inactivation kinetics to the Arrhenius
equation
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3 g
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