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Abstract

N-Benzoyl-L-aspartyl-L-phenylalanine methyl ester(BzAPM), a novel aspartame precursor, was inves-
tigated for its enzymatic synthesis by immobilized thermolysin using a water-miscible organic solvent
system. The substrate used were N-benzoyl-L-aspartic acid(BzAsp) and L-phenylalanine methyl ester
(PheOMe). Synthetic conditions such as substrates concentration, temperature, pH, and some metallic
ions were varied to study their effects on BzAPM synthesis. The synthetic reaction rate increased
linearly as the PheOMe concentration increased at a constant concentration of BzAsp(100 mM), and
the maximum reaction rate was obtained at BzAsp concentration of 200 mM when 300 mM PheOMe
was used. The optimum pH and temperature were found to be 6.1 and 40T, respectively. The metallic

ions such as Zn®', Mg**, Mn?", Fe?',

synergistic effect with Ca*’

Pb?" and Cu®*' at 5 mM level showed inhibitory effect on
BzAPM synthesis, while Co?" and Ca?’ ion increased synthesis. Co®”
ion. Benzoic acid, L-phenylalanin and NaCl showed inhibitory effect.

ion was also found to have
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Fig. 1. Effects of Bz-Asp and PheOMe concentration
on the initial rate of BZAPM synthesis by immobilized

thermolysin in the water-miscible organic solvent system
at pH 6.0 and 40°C
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Fig. 2. Effects of pH at 30°C and temperature at pH
6.0 on BzZAPM synthesis by immobilized thermolysin
in the water-miscible organic solvent system at pH 6.0
and 40°C
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Fig. 3. Effects of calcium and cobalt ion concentration
on BzaPM synthesis by immobilized thermolysin in the
water-miscible organic solvent system at pH 6.0 and
40°C
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Fig. 4. Effect of divalent metal ions on BZAPM synthe-
sis by immobilized thermolysin in the water-miscible
organic solvent system at pH 6.0 and 40°C
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Fig. 5. Effect of calcium and cobalt ion concentrations
on BzAPM synthesis by immobilized thermolysin in the
water-miscible organic solvent system at pH 6.0 and
40°C
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Table 1. Effect of ferric acid and lead ions on BzAPM
synthesis by immobilized thermolysin the water-miscible
organic solvent system at pH 6.0 and 40°C

Heavy metal Concentration (ppm) Relatlve yleld (%)
None 0 100
Fe3~ 50 92
100 64
279 (5 mM) 55
Ph2* 50 100
100 96
1,035 (5 mM) 86
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Fig. 6. Effects of concentration of benzoic acid and
L-phenylalanine on BzAPM synthesis by immobilized
the thermolysin in the water-miscible organic solvent
system at pH 6.0 and 40°C
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Fig. 7. Effect of NaCl concentrations on BzZAPM syn-
thesis by immobilized thermolysin in the water-miscible
organic solvent system at pH 6.0 and 40°C
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