KOREAN J. FOOD SCI. TECHNOL.
Vol. 29, No. 1, pp. 26~31 (1997)

A0 A LHOIM AX|FRHEA A0 oIt AIZIQ] T3

Hydrolysis of Phosphatidylcholine in Aerosol-OT/Isooctane
Reversed Micelles by Phospholipase A,
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Abstract

Bee venom (Apis mellifera) phospholipase A, solubilized in reversed micelles containing small amount of wat-
er stabilized by surfactant could catalyze the hydrolysis of dipalmitoyl phosphatidylcholine (DPPC). A sen-
sitive and simple high performance liquid chromatographic (HPLC) methodology of phospholipase A, assay
for the hydrolysis of DPPC was developed. Kinetic analysis of the phospholipase A,-catalyzed reaction was
found to be possible in reversed micelles. Among the surfactants and organic solvents tested, aerosol-OT and
isooctane were most effective for the hydrolysis of DPPC in reversed micelles. Optimal temperature, optimal
PH, K. ..o Vo, and activation energy were determined to be 35~40°C, 7.0, 8.73 mM, 2.83 units/mg protein
and 12.31 kcal/mole, respectively. The hydrolysis activity was dependent on water content and maximum ac-
tivity was obtained at R value (=[water]/[aerosol-OT]) of 10.0.
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Fig. 1. Schematic diagram for the phospholipase A,
reaction.
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Fig. 2. Schematic representation of enzyme bioreactor
containing aerosol-OT/isooctane reverse micelle solu-
tion.
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Table 1. HPLC conditions for the assay of phos-
pholipase A,

Content Condition
Column Shimpack-NH;
Detector UV, 206 nm
Eluent Acetonitrile:Methanol:0.05 M-Acetic acid
=10.0:5.0:0.4 (viviv)
Flow rate 2.0 m//min
Sample solvent  Isooctane

Temperature 25°C

Table 2. Each retention time peak on the HPLC chro-
matogram for the analysis of phospholipase A,-ca-
talyzed reaction mixtures

Component Retention time", min
Sample solvent 1.53+£0.2
Palmitic acid 232402
Dipalmitoyphosphatidylcholine 357104
Lyophosphatidylcholine 5.04105

“Mean value + standard deviation is based on the ex-

perimentai data of ten trials.
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Table 3. Effect of various kinds of organic solvents on
the phospholipase A,-catalyzed hydrolysis activity in 50
mM aerosol-OT/isooctane reversed micells

Kinds of organic solvent Relative activity, %

Octane 61
Hexane 93
Chloroform 71
Isooctane 100
Heptane 79
Benzene 84
Acetone 36
Ethyl ether 59
Ethanol 17
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Table 4. Effect of various kinds of emulsifiers on the

phospholipase A,-catalyzed hydrolysis activity in 50
mM aerosol-OT/isooctane reversed micelles

Kinds of emulsifiers Relative activity, %

Aerosol-OT 100
Glycerol monoricinoleate 74
Sorbitan trioleate 61
Glycerol distearate 70
Propyleneglycol monostearate 32
Glycerol Monostearate 49
Sorbitan monostearate 14
Sorbitan monooleate 19
Sorbitan monopalmitate 21
Sorbitan monolaurate 35
Tween 85 0
Tween 20 0
Brij 35 36
Triton X-100 59
Cetyltrimethylammoniumbromide 61

Polyethyleneglycol 6000 17
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Fig. 3. Effect of water content on the phospholipase
A,-catalyzed hydrolysis activity in reversed micelles (50
mM aerosol-OT in isooctane). The enzyme concentration
is 20 units/10 mL of reactor and the temperature is 37°C.
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Fig. 4. Effect of pH on the phospholipase A,-catalyzed
hvdrolysis activity in reversed micelles (50 mM aerosol-
OT in isooctane) at R=10.0. The buffers (0.1 M) used
are as follows: pH 4.0-6.0, sodium citrate; pH 6.0-8.0, so-
dium phosphate; pH 8.0-10.0, Clark and Lubs solution.
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Fig. 5. Effect of temperature on the phospholipase A,-
catalyzed hydrolysis activity in reversed micelles (50
mM aerosol-OT in isooctane) at R=10.0. The reaction
was carried out at pH 7.0 for 10 min at various tem-
perature; The insert shows the Arrhenius plot for the en-
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Fig. 6. Lineweaver-Burk plot of initial velocity as a
function of lecithin (dipalmitoylphosphatidylcholine)
concentration at a fixed concentration of water (R
value of 10.0) and aerosol-OT concentration of 50
mM.
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