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Characterization of Lipoxygenase in AOQT/Isooctane
Reversed Micelles

Pahn Shick Chang* and Kwang In Lee
Department of Food Science and Technology, Seoul National University of Technology

An investigation was carried out to study the characteristics of lipoxygenase in dioctyl sulfosuccinate (aerosol-OT,
AOT)/isooctane revered micelles of microaqueous system containing infinitesimal water. o-Linoleic acid as a
substrate could be analyzed by the colorimetric methodology using 5% (w/v) cupric acetate-pyridine solution and
the activity of lipoxygenase was able to be assayed by the degree of o-linoleic acid consumption per minute.
Optimal pH, temperature, and R-value ([water]//[AOT]) were determined as the value of 5.0, 25°C, and 10.0,
respectively. Kinetic analysis of the enzyme reaction under the optimal conditions showed that the values of K |

and V

max

were 0.31 mM of o-linoleic acid and 384.16 umole of a-linoleic acid decomposed/min, respectively. The

results indicate the reaction to be lipoxygenase-catalyzed oxidation of o-linoleic acid in AOT/isooctane reversed
micellar system. The inhibitory effect of natural antioxidants on lipoxygenase showed little inhibitory effect of L-
ascorbic acid while o-tocopherol showed 72% of inhibitory effect.
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Fig. 1. Schematic representation of the reversed micellar
particle in AOT/isooctane reversed micellar system.
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Fig. 2. Schematic representation of the enzyme bioreactor for
the lipoxygenase reaction.
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Preparation of 39.82 mL of isooctane containing
0.05%(w/v) «a -linoleic acid and 25 mM of AOT
g
Addition of 180 xL enzyme solution
(0.1 M phosphate buffer(pH 7.0))
&
Formation of a stable reversed micellar system
after vigorous mixing for 50 sec
0
Reaction at 25T
4
Sampling the reactant of 5 mL
¢
Colorization by vigorous mixing for 50 sec after additon of
1 mL 5%(w/v) cupric acetate-pyridine solution and 1 mL ethanol
&
Centrifugation at 1,000 X g for 2 min
4

Taking the supernatant and measuring the absorbance at 715 nm

Fig. 3. Schematic procedure for the assay of lipoxygenase.
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Fig. 4. Standard curve for the assay of lipoxygenase in 50 mM-
AOQOT/ isooctane reversed micelles.
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Fig. 5. Spectrophotometric scanning pattern for the analysis of
turbidity in 5% (w/v) cupric acetate-pyridine-AOT solution.
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Fig. 6. Time course of the lipoxygenase reaction in 50 mM-
AOT/ isooctane reversed micelles.

o-Linoleic acid of 0.05% (w/v) was used as a substrate at R-value
of 10.0.
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Fig. 7. Effect of pH on the lipoxygenase activity in 50 mM AOT/
isooctane reversed micelles.

a-Linoleic acid of 0.05%(w/v) was used as a substrate at R-value
of 10.0.
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Fig. 8. Effect of temperature on the lipoxygenase activity in 50
mM AOT/isooctane reversed micelles. .
a-Linoleic acid of 0.05%(w/v) was used as a substrate at R-value
of 10.0.
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Fig. 9. Effect of R-value on the lipoxygenase activity in 50 mM
AOT/isooctane reversed micelles.
R-value is described as the value of [water]/[AOT].
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Fig. 10. Michaelis-Menten plot and Lineweaver-Burk plot for
the lipoxygenase-catalyzed oxidation reaction in 50 mM AOT/
isooctane reversed micelles.

o-Linoleic acid of 0.05%(w/v) was used as a substrate at R-value
of 10.0., pH of 5.0, and temperature of 25°C.
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Table 1. Effect of L-ascorbic acid on the lipoxygenase activity in 50 mM AOT/isooctane reversed micelles

Concentration of L- A-Absorbance (at 715 nm) at different reaction time* (min)
ascorbic acid (mM) 0* 5% 10% 15% 20* 95%
0.0 0.488 0.320 0.321 0317 0.321 0.320
2.0 0.488 0.320 0.320 0321 0.320 0.320
2.5 0.488 0.321 0.321 0.318 0.321 0.320
33 0.488 0.320 0.321 0.320 0.319 0.321
5.0 0488 0.323 0.320 0.320 0.321 0.322
10.0 0488 0.322 0.321 0.322 0.320 0.321
Table 2. Effect of a-tocopherol on the lipoxygenase activity in 50 mM AOT/isooctane reversed micelles
Concentration of o A-Absorbance (at 715 nm) at different reaction time* (min)
tocopherol (mM) 0* 5% 10% 15% 20* 25%
0.0 0.488 0.320 0321 0.317 0.321 0.320
20 0.488 0.340 0.348 0.342 0.340 0.337
2.5 0.488 0.341 0.340 0.344 0.344 0.343
33 0.488 0.361 0.340 0.341 0.346 0.341
5.0 0.488 0.364 0.356 0.352 0.354 0.353
10.0 0.488 0.370 0.367 0.365 0.364 0.371
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