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ABSTRACT

This research was carried to investigate the effects of several organic solvents on the enz
ymatic transphosphatidylation in emulsion and two-phase solvent systems, The solvents having
a similar dielectric constant with diethylether were effective for the enzyme activity., Diethyle-
ther and butylacetate were the most effective solvents, when added 12—15%(v/v) and 10—
40%(v / v), respectively, for the synthesis of phosphatidylglycerol, phosphatidylethyleneglycol and
phosphatidylpropyleneglycol.

In the emulsion system, the size of ovolecithin liposome was increased and the clearness of
the phospholipid bilayer was reduced as increasing the diethylether concentration. In the two-
phase solvent system, the rapidest reaction was obtained when water-organic solvent ratio was
close to 1. The ratio of aqueous phase, however, should be lowered to 37% to gain the sole
product of transphosphatidylation, without phosphatidohydrolysis.
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Table 1. Effect of several organic solvents on the transphosphatidylation of PC to PG, PEG or PPG in

the emulsion system

.

Solvents Relative activity(%) Dielectric

PG PLG PPG constant
n-Hexane 73 63 58 1.88
CCl, 85 78 81 224
Isopropylether 122 127 131 3.88
Diethylether 185 163 158 433
Butylacetate 155 148 140 501
Lithylacetate 93 58 45 6.02
Pyridine 0 0 0 12.40
Control® 100 100 100 -

@ Control, without any addition of solvent in the reaction mixture,
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Fig. 1. Effect of diethylether concentration on
enzymatic conversion of PC to PG, PEG
or PPG in the emulsion system by
cabbage PLD.

0, PG; 2, PEG and [], PPG.
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Fig. 2. Effect of butylacetate concentration on
enzymatic conversion of PC to PG, PEG
or PPG in the emulsion system by
cabbage PLD.

O, PG: &, PEG and [], PPG.
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Fig. 3. Transmission electron photomicrograph
of ovolecithin liposomes in the reaction
mixture containing different concentr-
ation of diethylether. Bar, 100nm. A,
0%: B, 15% and C, 25%{v/v) diethy-
lether in water.
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Fig. 4. Residual activity of the enzyme in the
reaction mixture during the operation
of multistirring bioreactor. The reaction
mixture contained @, PC and 12%
diethylether; &, PC and 10% butylac-
etate; O, 12% diethylether but not PC:
A, 10% butylacetate but not PC: [, .
neither solvent nor PC and l, PC and
maintained constant diethylether con-
centration(12%) by addition of diethy-
lether.
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Table 2. Effect of Ca'' concentration on the tran-
sphosphatidylation of PC to PG in two
phase solvent system

Ca (mM) Conversion mté(q/a)

0.257 0.4

0 0 0

B 15 20

10 42 57

25 72 82

0 85 95
75 96 100
100 100 100

" Ratio of water to reaction mixture,
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Table 3. Relative activity and selectivity in enzymatic transphosphatidylation of PC to PG at various
concentration of glycerol in two phase solvent system

Conversion rate Selectivity
Glyeerol(%) (%) (%)
Diethylether” Butylacetate® PG PA
5 80 75 92 8
10 96 100 100 0
20 100 100 100 0
30 100 100 100 0
40 87 95 100 0
50 70 70 100 0

", Ratio of aqueous phase to reaction mixture is (.25,

Table 4. Relative activity and selectivity of PG or PA in enzymatic transphosphatidylation of PC to PG

Ratio of . Conversion rate Sclcctivity(%)

aqueous phase (%) PG A
0.1 58 100 0
0.25 71 100 0
0.375 85 100 0
0.5 38 95 5
0.625 74 91 9
0.75 52 8% 12
0.875 47 84 16

*, Butylacetate was uned as organic phase,
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Fig. 5. Enzymatic synthesis of PG from ovol-
ecithin in two phase solvent system.
®, Synthesized PG: O, residual PC and
A, residual PE.
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Fig. 6. Enzymatic synthesis of PEG from ovo-
lecithin in two phase solvent system.
®, Synthesized PEG: ©, residual PC
and A, residual PE.
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