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Abstract

The optimal reaction conditions were investigated to produce L-phenylalanine from trans-
cinnamic acid and ammonia by Rhodotorula glutinis TFQ 0559. The highest amount of
L-phenylalanine was produced when the reaction mixture containing 200mM of trans-cinn-
amic acid, 4M of NH,OH, 250mM of (NH,), SO,, 0.005% of cetylpyridinium chloride (pH 10.5)
and 50mg/ml of dry cell was used. Among the nonaqueous organic solvents, petroleum
ether was the most effective on the production of L-phenylalanine. The optimal concentra-
tion of petroleum ether in the reaction mixture was 50%. Under the optimal conditions,
21.1g/! of L-phenylalanine was produced in 12hr, and the yield was 63.9% based on trans-

cinnamic acid.
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Fig. 1. Growth curve of Rhodotorula glutinis
and specific activity of phenylalanine ammonia-
lyase.
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Fig. 2. Effect of trans-cinnamic acid concentra-
tion on the production of L-phenylalanine. Rea-
ction was carried out at 37°C for 24hr.
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Fig. 3. Effect of ammonium sulfate concentra-
tion on the production of L-phenylalanine. Reac-
tion was carried out at 37°C for 24hr.
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151 Table 1. Effect of the various non-aqueous
organic solvents on the production of L-phenyl-
alanine

S —
\m Solvents L-Phenylalanine (g/L)
~10

v Petroleum ether 13.2

5 Hexane 12.0

% Heptane 10.0
5 —
.Q%’ Cyclohexane 10.3

< Ether 3.1

Benzene 4.0
A i i ]
9.5 10 105 77~ Toluene 8.5
PH Xylene 0.45
Fig. 4. Effect of pH on the production of L- None 10.8
phenylalanine. Reaction was carried out at 37°C
for 24hr. * Reaction was carried out at 37°C for 24hr.

Table 2. Effect of ratio of non-aqueous solvents to reaction mixture on the production of L-phen-
ylalanine

Solvents V) L-Phenylalanine Relative L-phenyl-
Solvents Reaction mixture (V) (g/) alanine yield (%)
None 10.8 100
0.5 10.8 100
1.0 13.2 122
Petroleum ether
l 3.0 12.7 118
7.0 11.0 102
0.5 10.1 94
1.0 12.0 110
Hexane \
3.0 11.0 102
[ 7.0 10.3 95
{ 0.5 8.0 79
1.0 10.0 93
Heptane \;
] 3.0 9.5 88
4 7.0 8.5 79
( 0.5 9.0 83
1.0 10.3 95
Cyclohexane
3.0 10.8 100
7.0 9.7 90

* Reaction was carried out at 37°C for 24hr
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Fig. 5. Time course of the production of L-
phenylalanine by Rhodotorula glutinis
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